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® p-Aminophenol derivatives. 

@ Disclosed are compounds of the formula 
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wherein: 

is a lower alkyi group; 

R2 and R^ are each hydrogen or lower alkyI or R2 and R^ taken together may fornn -(CH2)4-or -CH = CH- 
CH = CH-; 

a is a 5-or 6-mennbered heteroaromatic ring group containing 1 to 3 hetero-atoms selected from the 
group consisting of nitrogen, oxygen and sulfur, or a pyrazine-N-oxide ring, pyridazlne-N-oxide ring or 
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pyrimidine-N-oxide ring group, wherein each of these heteroaromatic ring groups nnay optionally have 1 
to 3 substituents selected fronn the group consisting of a lower alkyl. halogen, phenyl, lower 
alkoxycarbonyl, amino, lower alkoxy and hydroxy-lower alkyl. with the proviso that said 5-or 6- 
membered heteroaromatic ring group is not thiazolyl. isothiazolyf. pyridyl or 1 ,3,5-triazinyl group; or 
salts thereof. These compounds and salts thereof have anti-inflammatory activity and lipoxygenase- 
inhibitory activity. 
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p-AMINOPHENOL DERIVATIVES 

This invention relates to novel p-aminophenol derivatives, processes for their preparation and uses 
thereof, especially as an anti-inflammatory agent or as an agent for inhibiting lipoxygenase. 
The compounds of the present invention are p-aminophenoJ derivatives of the formula 




wherein: 

• RMs a lower alkyi group; 
R2 is a hydrogen atom or a lower alky) group; 

is a hydrogen atom or a lower alkyi group; or 
R2 and taken together may represent a group -(CH2)4-or a group -CH = CH-CH = CH-; and 
a is a 5-or 6-membered heteroaromatic ring group containing 1 to 3 hetero-atoms selected from the 
group consisting of nitrogen, oxygen and sulfur atorns, or a pyrazine-N-oxide ring, pyridazine-N-oxide 
ring or pyrimidine-N-oxide ring group, wherein each of these heteroaromatic ring groups may optionally 
have 1 to 3 substituents selected from the group consisting of a lower alkyi group, halogen atom, 
phenyl. group, lower alkoxycarbpnyl group, amino group, lower alkoxy group and hydroxy-lower alkyi 
group,^ with the proviso that said 5-or 6-membered heteroaromatic ring group is not thiazolyl, 
isothiazoiyi, pyridyl or 1 ,3,5-tria2ihyl group; 

or a salt thereof. 

The compounds of the formula (1) and the salts thereof according to the present invention are novel . 
compounds undisclosed in literature. They have both an anti-inflammatory activity and an activity of 
inhibiting lipoxygenase. Therefore, they have therapeutic potential in treating diseased states such as acute ■ 
inflammation and chronic inflammation including arthritis and rheumatism due to the reduction of inflamma- 
tion, and in treating diseased states such as asthma, bronchitis and psoriasis due to the inhibition of the 
formation of lipoxygenase metabolites. ' • 

- The compounds of the present invention exhibit such pharmaceutical activities for a prolonged period of 
time. They seldom cause formation of gastric ulcer and seldom cause nephropathy, and they are less toxic. 

Therefore, the present invention provides a pharmaceutical composition for treating inflammation and a 
pharmaceutical composition for inhibiting lipoxygenase, each of the compositions comprising an effective 
amount of the compound of the formula (1) or a salt thereof in combination with a pharmaceutically 
acceptable carrier or excipient therefor. 

Further, the present invention also provides a method for treating inflammation in mammals including 
humans comprising administering to said mammals an effective amount of the compound of the formula (1) 
or a salt thereof, and a method for inhibiting lipoxygenase in mammals including humans in need of such 
treatment comprising administering to said mammals an effective amount of the compound of the formula 
(1) or a salt thereof. 

Of the compounds of the formula (1), preferable are those represented by the formula 




(1-1) 
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wherein: 

R\ R2 and are as defined above; 

A is pyrazinyl, pyrimidinyi, pyridazinyl. pyrazine-N-oxide ring. pyrimidine-N-oxide ring or pyridazine-N- 
oxide ring group; 

R^ is a hydrogen atonri, a lower alkyi group or a halogen atom; and 

R5 is. a hydrogen atonn, lower alkyI group, halogen atom, phenyl group, lower aikoxycarbonyl group, 
amino group, lower alkoxy group or hydroxy-lower alkyI group; 
or a salt thereof. 

Of the compounds of the formula (1-1). more preferable are those represented by the formula 



75 




(1-lA) 



20 wherein R^ and R^ are as defined in the formula (1-1). R2 is a lower alkyI group, is hydrogen atom. A is 
pyrazinyl, pyrimidinyi, pyridazinyl or pyrazine-N-oxide ring group and R^'' is hydrogen atom, lower alkyl 
group, halogen atom, amino group, lower alkoxy group or hydroxy-lower alkyl group, or a salt thereof. 

Typical examples of the compounds of the formula (1-1) or (1-1 A) are as follows. ^ 2,6-di-tert-butyl-4- 
pyrazinylaminophenol 
25 o 2-isopropyl-6-tert-butyl-4-pyrazinylaminophenol 
° 2,6-di-tert-butyl-4-[(3-pyridazinyl)amino]phenol 

2,6-di-tert-butyl-4-[(6-methyl-3-pyridazinyl)amino]phenol 
° 2,6-di-tert-6utyl-4-[(6-methoxy-3-pyridazinyl)amino]phenol 
2,6-di-tert-butyl-4-[(6-ethoxy-3-pyrida2iny!)amino]phenol 
30 2,6-di-tert-butyl-4-[(6-chtoro-3-pyridazinyl)amino]phenol . 

° 2,6-di-tert-butyl-4-[(6-hydroxymethyl-3-pyrida2inyl)amino]phenol 
2.6-di-tert-butyl-4-[(4-pyrida2inyl)amino]phenol 
2,6-di-tert-butyl-4-[(3,6-dichloro-4-pyrida2iny l)amino]phenol 
2,6-di-tert-butyl-4-[(2-pyrimidinyl)amino]phenol 
2.6-di-tert-butyl-4-[(4-methyl-2-pyrimidinyl)amino]phenol 
" 2,6-di-tert-butyl-4-[(4-pyrimidinyl)aminoiphenol 

" 2,6-di-tert-butyl-4-[(4-amino-5-pyrimidinyi)amino]phenol 

" 2-N-[(3,5-di-tert-butyl-4-hydroxyphenyl)amino]pyra2ine-1 -oxide 

^0 Another preferred class of the compounds of the invention includes compounds of the formula 



45 




(1-2). 



wherein; 

Ri and R2 each represent a lower alkyl group; 
R3 is a hydrogen atom or a lower alkyl group; and 

Ar is a 5-membered heteroaromatic ring group containing 1 to 3 hetero-atoms selected from the group 
consisting of nitrogen, oxygen and sulfur atoms or 1,2.3-or 1 .2.4-tria2inyl group, wherein each of these 
heteroaromatic ring groups may optionally have 1 to 3 substituents selected from the group consisting 
of a lower alkyl group, phenyl group and tower aikoxycarbonyl group; with the proviso that said 5- 
membered heteroaromatic ring group is not thiazolyl or isothiazolyt group: 

4 
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or a salt thereof. 

Of the compounds of the formula (1-2), more preferable are those represented by the formula 



r1 




(1-2A) 



wherein and are as defined in the formula (1-2), R3 is hydrogen atom, Ar' is oxazolyl, pyrazofyl, 
imidazolyl, thiadiazolyl, triazolyl, thienyl or 1 ,2,3-or 1 ,2,4-triazinyl group wherein these groups represented 
by Ar' may optionally have lower alkyi or phenyl group as the substituent. 

Typical examples of the compounds of the formula (1-2) or (1-2A) are as follows. 2,6-di-tert-butyl-4-[- 
(3-pyrazolyl)amino]phenol 

2,6-di-tert-butyt-4-(2-methyf-3-pyrazolyl)amino]phenol 
" 2,6-di-tert-butyl-4-[(2-6xazolyl)amino]phenol 
" 2,6-di-tert-butyl-4-[(1,2,3-triazol-4-yl)amino]phenol 
° 2.6-di-tert-t)utyl-4-[(1 ,2,4-triazol-4-yl)amino]phenol 
° 2,6-di-tert-butyl-4-[(5-methyl-l,3,4-thiadiazol-2-yl)amino]phenol 
" 2,6-di-tert-buty!-4-[(2-methyl-3-thienyl)amino]phenol 
° 2.6-dl-tert-butyl-4-[(1,2.4-triazin-3-yl)amino]phenol 
" 2,6-di-tert-butyl-4-[(3-phenyl-l ,2.4-thiadiazol-5-yl)amino]phenol 

2.6-dt-tert-butyl-4-[2-(imida2olyl)amino]phenor 

Of the compounds of the invention, another preferable compounds are those represented by the 
formula 



(1-3) 



wherein and R^ each represent lower alkyI group. R^ is hydrogen atom, and Q is a substituted or 
unsubstituted pyrazinyl or pyridazinyl group wherein the substituent is lower alkyI group or lower alkoxy 
group, or Q is 1 ,2,4-tria2inyl group. 

Throughout the specification and claims, the substituents listed below have the following meanings. 

Examples of lower alkyI group include straight-or branched-chain alkyI groups having 1 to 6 carbon 
atoms such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl and the like. 

Examples of lower alkoxy group include straight-or branched-chain alkoxy groups having 1 to 6 carbon 
atoms such as methoxy. ethbxy, propoxy, isopropoxy, butoxy, sec-butoxy, tert-butoxy, pentyloxy, hexyloxy 
and the like. 

Examples of halogen atom include fluorine, chlorine, bromine and iodine. 

Examples of tower alkoxycarbonyl group include (Ci-Ce alkoxy)carbonyl groups such as methoxycar- 
bpnyl. ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, tert-butoxycarbonyt, pentylox- 
ycarbonyl, hexyloxycarbonyl and the like. 

Examples of hydroxy-lower alkyI group include monohydroxy-Ci-Ce alkyI groups such as hydrox- 
ymethyt, 1-hydroxyethyl, 2-hydroxyethyl; 3-hydroxypropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 
5-hydroxypentyl. 2-hydroxypentyl. 3-hydroxypentyl, 4-hydroxy pentyl, 6-hydroxyhexyl, 2-hydroxyhexy(, 3- 
hydroxyhexyl. 4-hydroxyhexyl, 1-methyl-2-hydroxyethyl. 1-methyl-2-hydroxypropyl, 1 .1-dimethyl-2-hydrox- 
yethyl and the like. 
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Examples of the 5-or 6-membered heteroaromatic ring group containing 1 to 3 hetero-atoms selected 
from the group consisting of nitrogen, oxygen and sulfur atoms, include pyrrolyl group, furyl group, thienyl 
group, pyrazoly! group, imidazolyt group, isoxazolyl group, oxazolyl group, triazolyl group, thiadiazolyl 
group, oxadiazolyt group, triazinyl groijp, pyrazinyl group, pyrimidinyl group, pyridazinyl group and the like. 

5 Typical examples of such 5-or- 6-membered heteroaromatic ring groups containing 1 to 3 hetero-atoms 

selected from the group consisltng of nitrogen, oxygen and sulfur atoms include 1 -pyrrolyl. 2-pyrrolyl, 3- 
pyrrolyl, 2-furyl. 3-furyl, 2-thienyl, 3-thienyl, 1-pyrazolyl, 3-pyrazolyl, 4-pyrazolyl. 5-pyrazolyt. 1 -imidazolyl, 2- 
imidazolyl. 4-imidazolyl, 5-imidazolyl, 3-isoxazoty!, 4-isoxazolyl. 5-isoxazolyl, 2-oxazolyl. 4-oxazolyl, 5- 
oxazolyl, 1 ,2,3-triazot-1-yl, 1 .2,3-triazol-4-yl, 1 ,2.3-tria2ol-5-yl. 1 ,2.4-tria2ot-1 -yl. 1 ,2,4-tria2ol-3-yl. 1 ,2,4-tria2oi- 

10' 5-yl, 1,2.3-thiadiazot-4-yl, 1 ,2,3-thiadia20l-5-yl. 1 ,2,4-thiadiazol-3-yl, 1 ,2,4-thiadia2oi-5-yl, 1 ,3,4-thiadiazol-2-yl, 

1 .2.3- oxadiazol-4-yl, 1 ,2,3-oxadiazol-5-yl, 1 ,2,4-oxadia2ol-3-yl. 1 ,2.4-oxadia2ol-5-yl, 1 ,3.4-oxadiazol-2-yl, 

1 .2.4- triazin-3-yl. 1 ,2,4-triazin-5-y!. 1 .2,4-triazin-6-yl. 1 ,2,3-tria2in-4-yl, 1 ,2,3-tria2in-5-yl, pyrazinyl, 2- 
pyrimidinyl, 4-pyrlmidtnyl. 5-pyrimidinyl. 3-pyrida2inyl, 4-pyridazinyl. 

Examples of pyrazine-N-oxide ring, pyridazine-N-oxide ring and pyrimidine-N-oxide ring groups are 
75 pyrazine-l-oxid-2-yl, pyrazine-1-oxld-3-yl, pyrimidine-1-oxid-2-yl, pyrimidine-1-oxid-4-yl, pyrimidine-1 -oxid- 
5-yl, pyrimidine-1 -oxid-6-yl, pyrida2ine-1-oxid-3-yl, pyridazine-1-oxid-4-yl. pyridazine-l-oxid-S-yl, pyridazine- 
1-oxid-6-y[ and the like. 

The p-aminophenol derivatives of the formula (1) according to the invention can be prepared by various 
methods, as illustrated by the following reaction schemes. 

20 ' 
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Step II 




(la) 



In the foregoing formulas, R\ and are as defined above, and on is a 5-or 6-mennbered 
heteroardmatic ring group containing 1 to 3 Inetero-atoms selected from the group consisting of- nitrogen, 
oxygen and sulfur atoms, or a pyrazine-N-oxide, pyridazine-N-oxide or pyrimidine-N-oxide ring group, 
wherein each of these heteroaromatic ring groups may optionally have 1 to 3 substituents selected from the 
group consisting of a lower alkyi group, halogen atom, phenyl group, lower alkoxycarbonyl group, amino 
group and lower alkoxy group, with the proviso that said 5-or 6-membered heteroaromatic ring group is not 
thiazolyl, tsothiazolyl, pyridyl or 1 .3,5-triazinyl group. 

According to the above Reaction scheme-1, the compound (la) of the invention can be prepared by 
conducting Step I, i.e., the condensation reaction of a quinone derivative (2) and a heteroaromatic amine 
derivative (3) and Step 11, i.e., reduction of the resulting condensate (4). 

Of the quinone derivatives (2) to be used as one of the staring materials, alkylbehzoquinones are known 
or can be prepared, for example, by oxidizing alkylphenols described in Chem. Pharm. Bull.. 34, 121 
(-1986) in ^accordance .with.the method .described by D.. Liotta^et al in Org. .Chem., 48, 2932 (1 983). 
Alkylnaphthoquinones are also known or can be prepared, for example, by the method described by L. F. 
Fieser in J. Am. Chem.. Soc, 70,. 3165 (1948). 

The other starting material, i.e.. the heteroaromatic amine derivatives (3) are also known compounds. 
See, for example, G. B. Bariin. "The Chemistry of Heterocyclic Compounds" Vol. 41. Interscience, New 
York, 1982, Chapter 8; -T...Nakagome.. the same, literature edited by R, N. Castle, Vol. 28, 1973, Chapter 6; 
D. J. Brown, the same literature. Vol. 16 . 1962. Chapter 9: and D. J. Brown, the same literature, Vol. 16 
(Supplement I), 1970. Chapter 9 and the like. 

The condensation reaction as shown in Step I in Reaction scheme-1 can be conducted in accordance 
with the method described by A. Reiker and H, Kessler in Tetrahedron, 23. 3723 (1976) by reacting the 
quinone derivative (2) with the heteroaromatic amine derivative (3) with heating at about 100 to 200*0. 

The above condensation reaction can also be conducted by reacting the quinone derivative (2) with the 
heteroardmatlc amihe derivative (3) which acts not only as a reactant but also as an acid binder in an inert 
organic solvent in the presence of a halide-type Lewis acid at a temperature of between room temperature 
and about 120 "C. Examples of the inert organic solvents are halogenated hydrocarbons such as 1,2- 
dichloroethane. 1,1 ,2-trichloroethane and chloroform, aromatic hydrocarbons such as toluene, benzene and 
xylene, and the like. Examples of the halide-type Lewis acids are aluminum chloride, ferric chloride, titanium 
tetrachloride, stannic chloride, zinc chloride and the like. An inert organic base such as pyridine, 
triethylamtne or the like may optionally be added to the reaction system as an acid binder. There is no 
specific restriction on the proportions of the quinone derivative (2) and heteroaromatic amine derivative (3). 
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However, it is preferable to use about 1 to about 10 moies, preferably about 1 to about 3 moles, of the 
heteroaromatic amine derivative (3) per mole of the quinone derivative (2). The foregoing reaction in which 
titanium tetrachloride is used can be conducted, for example, according to the method disclosed by H. 
Weirigarten et al. in J. Org. Chem.. 32, 3246 (1967). 

The above condensation reaction can also be conducted by reacting the foregoing two starting 
materials at a temperature of between room temperature and about lOO'C in an appropriate solvent such as 
tetrahydrofuran or dioxane with use of a Lewis acid other than those mentioned above, such as boron 
trifluoride etherate. This reaction is described by J. Figueras et al in J. Org. Chem., 36. 3497 (1971). 

The compound (4) obtained by the reaction of Step I can be subjected to the subsequent reduction 
reaction (Step II) without being isolated from the reaction mixture, or of course, as isolated therefrom. 

The reduction reaction can be carried out by a usual method, for example, by placing the compound 
(4) into tetrahydrofuran and adding to the mixture 2 to 50 moles of sodium hydrosuifite in the form of an 
aqueous solution per mole of the compound (4). Depending on the type of substituent of group ai- included 
in the compound (4). the reduction reaction can alternatively be carried out. for example, by using zinc 
powder in acetic acid or by catalytically hydrogenating the compound (4) in the presence of a catalyst such 
as palladium-carbon or platinum dioxide with use of hydrogen gas, or by using sodium borohydride in a 
mixture of tetrahydrofuran and water. 

Thus, the compound (la) of the invention can be prepared. 

Of the compounds (T) of the invention, those wherein a is a 5-or 6-membered heteroaromatic ring group 
containing 1 to 3 hetero-atoms selected from the group consisting of nitrogen, oxygen and sulfur atoms, 
pyrazine-N-oxide ring, pyridazine-N-oxide .ring or pyhmidine-N-oxide ring group, wherein each of these 
heteroaromatic ring groups may optionally have 1 to 3 hydroxy-lower alkyi groups as the substituent can be 
prepared by various methods such as one described in Reaction scheme-2 below. 



In the foregoing formulas, R\ R2 and are as defined above: 02 is a 5-or 6-membered heteroaromatic 
ring group containing 1 to 3 hetero-atoms selected from the group consisting of nitrogen, oxygen and sulfur 
atoms, or a pyrazine-N-oxide ring, pyridazine-N-oxide ring or pyrimidine-N-oxide ring group, wherein each 
of these heteroaromatic ring groups may optionally have 1 or 2 substituents selected from the group 
consisting of a lower alkyI group, halogen atom, phenyl group, lower alkoxycarbonyl group, amino group 
and lower alkoxy group, with the proviso that said 5-or 6-membered heteroaromatic ring group is not 
thiazolyl. isothiazolyl, pyridyl or 1 .3,5-tria2inyl group; D is a straight-or branched-chain alkylene group 
having 1-5 carbon atoms or a single bond; R^ is a lower alky I group; and m is an integer of 1-3. 



<Reaction scheme-2> 





reduction 



(lb) 




(ic) 



8 
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According to. the reduction reaction shown in Reaction scheme-2, the compounds (1c) of the invention 
can be derived fronn the compounds (lb). 

The reaction can be conducted in an inert organic solvent such as diethyl ether and tetrahydrofuran at a 
temperature of between about 0*C and about 50*C. preferably between about 0°C and around room 
temperature using a suitable reducing agent such as lithium aluminum hydride, aluminum hydride and 
diborane in an amount of about 1 to about 10 moles per mole of the compound (lb), thereby giving the 
desired compound (1c). This reaction is usually completed In about 0.5 to about 5 hours. 

The compounds, of the formula (1) wherein a is pyrazine-N-oxide ring, pyridazine-N-oxide ring or 
pyhmidine-N-oxide ring group can also be prepared by the following method as shown in Reaction scheme- 
3. . ■ • 

<Reaction scheme-3> 




(Id) 

In the foregoing forrnulas, R\'R2'and R^ are" as defined above/ ar3 is a pyrazinyl, pyridazinyl or 
pyrimidinyl group, and is a pyrazine-N-oxide ring, pyrldazine-Nroxide ring or pyrimidine-N-oxide ring 
group, and each of the heteroaromatic ring groups represented by as and may optionally have 1 to 3 
substituents selected from the group consisting of a lower aikyi group, halogen atom, phenyl group, lower 
alkoxycarbonyl group and lower alkoxy group. 

According to Reaction scheme-3, the compounds (Id) of the invention can be prepared by oxidizing the 
compound (5) and then reducing the resulting compound (6). 

Production of the compound (6) from the compound (5), i.e.. the oxidation reaction can be conducted in 
an inert organic solvent such as dichloromethane, chloroform and acetic acid using an organic peracid such 
as 3-chloroperoxybenzoic acid and peracetic acid in an amount of about 1 to about 5 moles per mole of the 
compound (5), at a temperature of about 0 to about SO^'C for about 5 to about 30 hours. The compounds 
(5) to be used as one of the starting materials in this reaction can be prepared, for example, in the same 
manner as in the condensation reaction shown in the foregoing Reaction scheme-1 using appropriate 
starting materials. 

The reduction of the compound (6) subsequent to the foregoing oxidation can be conducted in the 
same manner as in Step II of Reaction scheme-l . 
Thus the compounds (Id) can be prepared. 

The compounds of the present invention obtained by the reactions represented by the foregoing - 
schemes can be easily isolated and purified by a conventional separating method, such as solvent 
extraction, recrystal fization or column chromatography. 
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The compound of the present invention thus obtained may be subjected to an addition reaction with a 
suitable acid compound in the usual manner, whereby the compound can be easily converted to a 
pharmaceutically acceptable acid addition salt, which has the same pharmacological activity as the present 
compound in a free state. The present invention includes such acid addition salts. Examples of acid 

5 compounds useful for forming these acid addition salts are inorganic acids such as hydrochloric acid, 
sulfuric acid, phosphoric acid and hydrobromic acid, and organic acids such as maleic acid, fumaric acid, 
malic acid, tartaric acid, citric acid, benzoic acid and benzenesulfonic acid. 

The desired products of the present invention are usually administered to mammals including humans 
in the form of generally acceptable pharmaceutical compositions which are prepared by using diluents and 

10 excipients such as fillers, bulking agents, binders, wetting agents, disintegrating agents, surfactants, 
lubricants and the like. Administration unit forms of these pharmaceutical compositions of the present 
invention can be varied and selected so as to meet various therapeutical purposes. Typical forms of the 
pharmaceutical compositions can be exemplified, such as tablets, pills, powders, liquids, suspensions, 
emulsions, granules, capsules, suppositories, injections (liquids, suspensions and others), ointments and the 

75 like. 

In shaping into the form of tablets, those known as the carriers in this field can widely be applied for 
example, excipients such as lactose, purified sugar, sodium chloride, glucose, urea, starch, calcium 
carbonate, kaolin, crystalline cellulose, silicic acid and others; binders such as water, ethanol, propanol, 
simple syrup, a glucose solution, starch solution, gelatin solution, carboxymethyl cellulose, shellac,, methyl 

20 cellulose, potassium phosphate, polyvinylpyrrolidone and others; disintegrating agents such as dried starch, 
sodium alginate, agar-agar powder, laminaran powder, sodium hydrogen carbonate, calcium carbonate, a 
fatty acid ester of polyoxyethylene sorbitan, sodium laurylsulfate. monoglyceride of stearic acid, starch, 
lactose and others; disintegration inhibitors such as purified sugar, stearin, cacao butter, hydrogenated oils 
and others; absorption accelerators such as quaternary ammonium base, sodium laurylsulfate and others; 

25 wetting agents such as glycerin, starch and others, adsorption accelerators such as starch, lactose, kaolin, 
bentonite. colloidal silicic acid and others; and lubricants such as purified talc powder, stearic acid salts, 
boric acid powder, polyethylene glycol and others can be examplified. If necessary, the tablets can further 
be coated' with usual coating film to make them into coated tablets, for example sugar-coated tablets, 
gelatin film-coated tablets, enteric film-coated tablets, film-coated tablets, or double-layered tablets, 

30 multiple-layered tablets and others. In shaping into the form of pills, those known as the carriers in this field 
can widely be applied for example, excipients such as glucose, lactose, starch, cacao butter, hydrogenated 
vegetable oils, kaolin, talc and others; binders such as powdered gum arable, powdered tragacanth gum, 
gelatin, ethanol and others; disintegrating agent such as laminaran. agar-agar powder and others. In shaping 
into the form of suppositories, those known in this field can widely be applied for example, polyethylene 

35 glycol, cacao butter, a higher alcohol, an ester of a higher alcohol, gelatin, semi-synthesized glyceride and 
others. Capsules, are -prepared in a conventional manner by adnriixing the conn pound of the invention with 
the foregoing various carrier and encapsulating the mixture into hard-gelatin capsules, soft-gelatin capsules, 
etc. In case of preparing injections, solutions, emulsions and suspensions being prepared are sterilized, and 
they are preferably isotonic to the blood. In preparing into the form of solutions, emulsions and suspen- 

40 sions, those known as the diluents in this field can widely be applied, for example water, ethanol, propylene 
glycol, ethoxylated isostearyl alcohol, polyoxylated ispstearyl alcohol, a polyoxyethylene sorbitan fatty acid 
ester and others. In case of preparing isotonic solutions, suffient amount of sodium chloride, glucose or 
glycerin may be added to make the solution to be isotonic to the blood. The pharmaceutical compositions 
for injection preparation may further contain usual dissolving agents, buffer solutions, analgesic agents or 

45 the like if necessary. The pharmaceuticar composition of the present invention may also contain coloring 
agents, preservatives, perfumes, seasoning agents, sweetening agents and others, as well as contain other 
medicines, if necessary. In shaping into the form of pastes, creams and gels, diluents such as white 
vaseline, paraffins, glycerine, cellulose derivatives,- polyethylene glycols, silicones, bentonite and the like 
can be used. 

50 The amount of the desired product according to the present invention to be contained as the active 

ingredient in the pharmaceutical composition is not specifically restricted and can be selected from a wide 

range, generally 1 to 70% by weight, may be used. 

Administration method of the above-mentioned pharmaceutical composition is not specifically restricted 

and can be administered through a suitable method for the respective types of administration forms, 
55 depending upon age of the patient, distinction of the sex and other conditions, conditions of the patient and 

others. For example, tablets, pills, liquids, suspensions, emulsions, granules and capsules are administered 
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orally; injections are administered intraveneously singly or as a mixture with usual injectable transfusions 
such as a glucose solution, an amino acids solutions, . and others; and if necessary the injections are 
administered singly intramuscularly, intracutaneously, subcutaneously or intraperitoneally; and the sup- 
positories are administered into rectum. 

5 The dosage of the desired products of the present invention may suitably be selected depending upon 

the method for administration, age of the patient, distinction of sex and other conditions, and conditions of 
the symptoms, and generally the pharmaceutical composition of the invention can be administered in an 
amount oif about 0.5 to about 500 mg/kg of the body weight/day, calculated as the compound of the 
invention (acitive ingredient), in 2 to 4 divided doses. 

70 The present invention will be described in greater detail with reference to reference examples and 
examples. Reference examples will be given to show preparation of the starting materials for preparing the 
compound of the present invention. Then examples will be given to show preparation of the compound of 
the present invention. 

75 ' ^ 

Reference Example 1_ 

Preparation of 2-tert-butyl-6-isopropyl-1,4-benzoquinone 

20 A 160 g quantity of .sodium dichromate dihydrate was dissolved in a mixture of 100 mi of 97% sulfuric 

acid and 230 ml of water, and the solution was added to a solution of 45.0 g of 2-tert-butyl-6- 
isopropylphenol in 350 ml of diethyl ether with stirring at a temperature of 5-1 0°C over a period of 2.5 
hours. The reaction mixture was poured into water and extracted with diethyl ether. The organic layer was 
washed serially with a saturated aqueous solution of sodium bicarbonate and a saturated aqueous solution 

25 of sodium chloride, dried over magnesium sulfate and concentrated. The resulting crude product was 
purified by silica gel column chromatography (eluent; diethyl ether-hexane = 1 :10). giving 12.7 g of the title 
compound as a pale yellow oil. ^H-NMR (CDCb): 5 

1.12 (d, J = 6.8H2, 6H). 1.29 (s. 9H). 3.09 (d septet, J = 6.8H2, 1.1 Hz. 1H). 6.45 (dd. J = 2.6Hz. 1.1 Hz, 
1H). 6.53 (d, J = 2.6Hz. 1H) 

30 



Reference Example g 
35 Preparation of 2-tert-butyl-5.6,7,8-tetrahydro-1 ,4-naphthoquinone 

Step 1 ~ " ' . - . . 

A 120 g quantity of 2-tert-butyl-1 ,4-benzoquinone was suspended in 370 ml of acetic acid, and with ice- 
40 cooling 52 g of butadiene was introduced thereinto. The mixture was allowed to stand for 48 hours In a 
sealed flask. Then 9 g of sodium acetate was added to the reaction mixture and the resulting mixture was 
refluxed with heating for 30 minutes and thereafter concentrated. The residue was dissolved in dich- 
loromethane and the solution was washed with water, dried over magnesium sulfate, and concentrated. The 
resulting crude product was washed with hexane. giving 75 g of 2-tert-butyl-5,8-dihydro-1 ,4-naph- 
45 thohydroquinone as a pale red solid. Melting point: 122-1 24^0 
. ^H-NMR (CDCb): h 

1 .39 (s. 9H), 3.23 (d. J = 1 .5H2, 4H). 4.35 (broad. 2H), 5.90 (broad s. 2H). 6.64 (s. 1 H) 



50 

Step 2 

A 50 g quantity of 2-tert-butyl-5,8-dihydro-1 ,4-naphthohydroquinone was dissolved in 300 ml of ethyl 
acetate, and 300 mg of platinum dioxide was added thereto. The mixture was stirred at room temperature 
55 under hydrogen atmosphere. After 5.1 I of hydrogen gas was consumed, the reaction mixture was filtered 
through a Celite pad and the filtrate was concentrated. The resulting crude product was washed with 
hexane, giving 39 g of 2-tert-butyl-5.6.7.8-tetrahydro-1 .4-naphthohydroquinone as a pale red solid. Melting 
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point: 134-135''C 
iH-NMR (CDCb): 5 

1.38 (s, 9H). 1.70-1.90 (m. 4H), 2.50-2.70 (m, 4H). 4.40 (Broad s. 2H), 6.63 (s, 1 H) 

5 

Step 3 

A 22 g quantity of 2-tert-butyl-5,6.7.8-tetrahydro-1,4-naphthohydroquinone was suspended in 100 mi of 
70 acetic acid, and with stirring at room temperaturte, 10 'g of nitric acid was gradually added thereto. The 
reaction mixture was stirred for 20 minutes at room temperature, poured into water and extracted with 
dichloromethane. The organic layer was washed with water, dried over magnesium sulfate and con- 
centrated, giving 21 g of the title compound as a pale yellow solid. ^H-NMR (CDCI3): 5 
1.27 (s, 9H). 1.60-1,80 (m, 4H). 2.30-2.50 (m, 4H), 6.51 (s, 1H) 

75 ' ■ 



Example 1^ 

20 Preparation of 2,6-di-tert-butyl-4-pyra2inylaminophenoi (Compound 1) 
Step I 
(Method I) 

25 . 

A 47 g quantity of 2,6-di-tert-butyl-1 .4-benzoquinone and 20 g of aminopyrazine were added to 300 ml 
of tetrahydrofuran and dissolved therein with heating. To the solution was added a yellow suspension (which 
had been prepared by adding 12 ml of titanium tetrachloride dropwise with ice-cooling and stirring to a 
solution of 35 mi of pyridine in 200 ml of dichlgroethane), and the mixture was refluxed with heating for 1 

30 hour. To the reaction mixture was added a suspension of 70 ml of pyridine, 24 ml of titanium tetrachloride 
and 200 ml of dichloroethane. The resulting mixture was refluxed with heating for 2 hours. Again a 
suspension of 17 ml of pyridine, 6 ml of titanium tetrachloride and 100 ml of dichloroethane was added 
thereto and the resulting mixture was refluxed with heating for 30 minutes. Then, the reaction mixture was 
cooled to room temperature and filtered through a Celite pad and the insoluble materials were washed there 

35 with ethyl acetate. The filtrate was concentrated and the resulting crude product was purified by silica gel 
column chromatography (etuent: diethyl ether-hexane = 1 :10 -* 1:1), and washed with cold hexane, thereby 
giving 58 g of 2,6-di-tert-butyl-4-pyra2!nylimino-2,5-cydohexadien-1-one 1a) as a yellow solid. 



40 (Method II) 

A 97.1 ml quantity of pyridine was dissolved in 944 ml of "dichloroethane. and 32.9 rhl of titanium 
tetrachloride was added thereto. The resulting mixture was refluxed with heating for 15 minutes. To the 
mixture were then added 132.2 g of 2,6-di-tert-butyl-l ,4-ben2oquinone and 57.1 g of aminopyrazine. and the 
45 mixture was refluxed with heating for 42 hours. The reaction mixture was cooled to room temperature and 
filtered through a Celite pad and the insoluble materials were washed there with dichloromethane. The 
filtrate was concentrated, and the resulting crude product was purified by silica gel column chromatography 
(eluent: diethyl ether-hexane = 3:7). giving 82.8 g of Compound la. 

50 



55 
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(Method III) 

A 1 .62 ml quantity of pyridine was dissolved in 60 nnl of dichloroethane. To the solution was added 0.89 
g of aluminum chloride powder, and the mixture was reftuxed with heating for 15 minutes. Then to the 
5 mixture were added 2,20 g of 2,6-di-tert-butyl-1 .4-benzoquinone and 0.95 g of aminopyrazine. and the 
mixture was refluxed under heating for 17.5 hours. The reaction mixture was cooled to room temperature 
and filtered through a Celite pad and the insoluble materials were washed there with dicloromethane. The 
filtrate was concentrated, and the resulting crude product was purified by silica gel column chromatography 
(eluent: diethyl ether-hexane = 3:7), giving 1.73 g of Compound 1a. 

10 

(Method IV) 

A mixture of 11.02 of 2, 6-dt-tert-butyi-1 , 4-benzoquinone and 4.76 g of aminopyrazine was heated with 
75 stirring at ISO^'C for 6 hours. The reaction mixture was cooled to room temperature and purified by silica 
gel column chromatography (eluent: diethyl ether-hexane = 1:4), giving 3.95 g of Compound 1a. 

The properties (melting point and ^H-NMR spectrum data) of Compound la are shown in Table 1 
below. 

20 " . 

Step n 

A 80.1 g quantity of 2,6-di-tert-butyl-4-pyrazinylimino-2,5-cyclohexadien-1-one (Compound la) was 
dissolved in 400 ml of tetrahydrofuran. To the solution was added with ice-cooling a solution of 400 g of 
25 sodium hydrosulfite in 1500 ml of water. The mixture was stirred at room temperature for 2 hours and 
extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium 
chloride, dried over sodium sulfate and concentrated. The resulting crude product was recrystallized from 
ethyl acetate, giving 72.7 g of the desired title compound (Compound 1) as colorless crystals. 

Table 2 below shows the properties (melting point and ^H-NMR spectrum data) of Compound 1. 

30 

Examples 2-31 

Preparation of Compounds 2-31 

35 

Following the general procedure of Method I, 11, III or IV of Step t of Example 1 and using 2,6-dimethyl- 
1 ;4-ben2oquinone, 2,6-diisopropyl-T,4-ben2oquinone, 2-tert-butyl-6-isbprolDyl-1 , 4-benzoquinone, 2,6-di-tert- 
butyl-1 ,4-ben2oquinone, 2,5-di-tert-butyi-1,4-benzoquinone, 2,3,6-trimethyl-1 ,4-benzoquinone. 2-methyl- 
5,67.8-tetrahydro-1 .4-naphthoquinone. 2-tert-butyl-5,6,7,8-tetrahydro-1 ,4-naphthoquinone or 2-methyl-1 ,4- 
40 naphthoquinone and aminodiazine derivatives, the compounds listed below in Table 1 as "Compounds 2a- 
31a" were prepared. Table 1 also shows the properties of these compounds. 

Then following the general procedure of Step II of Example 1 and using each of Compounds 2a-3Ta 
obtained above, the compounds of the invention listed below in Table 2 as "Compounds 2-31 " were 
prepared, respectively. Table 2 also shows the properties of these compounds. 

45 

Example 32 

Preparation of 2,6-di-tert-butyl-4-[(5-hydroxymethyl-2-pyrazinyl)amino]phenol (Compound 32) 

50 

Lithium aluminum hydride (0.14 g) was suspended in 26 ml of diethyl ether. While the suspension was 
stirred at room temperature. 13 ml of a solution of 0.50 g of 2,6-di-tert-buty!-4-[(5-methoxycarbonyl-2- 
pyrazinyl)amiho]phenol (Compound 20) in tetrahydrofuran was added thereto. The resulting mixture was 
further stirred at room temperature for 4 hours. With cooling on an ice bath 0.5 ml of water was added 
55 thereto, followed by addition of 1.4 g of magnesium sulfate, and the mixture was stirred for 15 minutes. 
Insoluble materials were filtered off, and the ifiltrate was concentrated. The resulting crude product was 
purified by silica gel column chromatography (eluent: methanol-chloroform = 1:19). giving 0.30 g of the title 
compound (Compound 32) as a pale yellow solid. 
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Table 2 below shows the properties* of this compound. 
Example 33 

5 

Preparation of Compound 33 

Following the general procedure of Example 32 and using Compound 21 as starting material, the 
compound listed below in Table 2 as "Compound 33" was prepared. Table 2 also shows the properties of 
10 this compound. 

In Tables 1 and 2 and other tables that follow, the term "Str" means "structure", the term "M.p," means 
"nieltlng point" indicated in terms of *C, and the term "decomp." means "decomposition". 



75 
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. R3 



C4C) . C4D] 



R' R« 




C4E0 






C4FD 




CConi pound 1 a 3 










S t r C4 AD : R' =R2 


= (CH3 


) 3 c. 


R3 = 


R4 =R5 ==JJ 


M.. p. 1 1 5. 5-1 1 6 


. 5'C 








'H^NMR (CDC 5 3 ) 


: 6 








1. 2 1 (s . 9H) . 1 


. 3 3 (s 


, 9H) 


, 6. 


8 7 (d . J = 


2. 5Hz . IH) . 7. 


0 4 (d . 


J =2. 


5 Hz 


. 1 H> , 


8. ,3 3- 8. 5 1 (m / 


3H) 
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[Compound 2a] 






S t r [4A] : R' =R^ =CH3 , R^ =R^ =R^ 


= H 




M. p. 1 1 4 - 1 1 5'C (decofflP. ) 






'H-NMR (CDC 5 3 ) '-5 






2. 0 1 (d . J = i. 3Hz , 3H) , 2. 1 2 (d 


, J 


= 1. 3 


Hz, 3H) , 6; 93 (q , J = l. 3Hz, 1 H) 


, 7 


. 0 7 (q. 


J =1. 3Hz , IH) , 8. 24-8. 6 0 (m , 3H) 




[Compound 3a 3 






S t r [4 A] : R' =R2 = (CH3 ) 2 CH, R^ = 


R-^ 


= R5 =H 


, M. p. 7 2-7 3V 






'H-NMR (CDC 53 ) : c5 






1. 0 5 (d ,. J = 6. 8Hz . 6H) . 1. 1 9 (d 


, J 


= 6. 8 


Hz, 6H) . 2. 90-3. 35 (m , 2H) , 6. 


84 


(dd, J = 


2. 6Hz , 0. 9Hz. IH) . 7. 0 0 (dd, J = 


2. 


6Hz , 


0. 9Hz , IH) , 8. 4 0-8. 5 0 (m , 3H) 






[Compound 4 a ] . 






S t r"C4A3 : R' = (CH3 ) 3 C, R^ = (CH3 ) 2 


CH,- ■ - 


R3 =R4 =R5 =H 






M. p. 67-6 9'C 






'H-NMR (CDC 53 ) : 5 






1. 03, 1. 17 (each d, J=6. 8Hz , 6H) 






1. 22, 1. 34 (each s, 9H) . 2. 90-3. 


2 5 


(m. IH) , 


6. 8 0, 6. 9 8 (each dd , J =2. 5Hz , 1. 


IHz , IH) , 


6. 9 1, 7. 0 7 (each d, J =2. 5 Hz, 1 H) 






8. 3 9-8. 5 0 (ffl , 3H) 
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CCoDipound 5a ] 

S t r C4Ar : R' =R^ = (CH3 ) 3 C, =R4 =r5 =h 
M. p. 1 2 8- 1 2 9'C 
^H-NMR (CDC 3 ) : (5 : 

1. 1 7 (s . 9H) . 1. 4 5 (s , 9H) , 6. 5 2 (s/lH) , 

6. 7 3 (s . 1 K) . 8. 3 3 (d . J = 1 Hz . 1 H) . 

8. 3 7 (d . J =3Hz . IH) 

8. 4 5 (dd. J=3Hz, IHz, IH) 



CCoDipound 6a ] 

S t r C4 A} : R« =R2 = R3 .= CH3 , R^ =R5 =H 
M. p. 8 2. 5-8 3. 5^ 
'H-NMR (CDC £3 ) : 6 

l.-96 (d. J = l. 5Hz, 3H) , 2. 1 0 (d like, J = 
0. 9Hz, 3H) , 2. 2 8 (d like, J=0. 9 Hz , 3H), 
6. 7 0 (q. J = l. 5Hz . IH) , 8. 3 3 (d . J = l. 3 Hz. 
1 H) . 8. 38 (d , J =2. 6Hz , 1 H) , 
8. 4 5 (dd, J =2. 6 Hz, 1. 3 Hz, 1 H) 



CCompound 7a ] 

S t r C4A] : R' =CH3 . R^ +R3 = (CH2 ) 4 . 

R^ =R5 =H • 
M. p. 1 1 1-1 1 3^ 
'H-NMR (CDCfis ) : (5 

1. 54-1. 9 4 (m . 4H) , 1, 9 6 (d , J = l. 5Hz , 3 
H) . 2. 2 6-2. 9 0 (di . 4H) . 6. 6 9 (q , J = 1. 5 
Hz . IH) , 8. 2 2-8. 6 2 (in , 3H) 
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CCoDipound 8a } 

St r C4 A] : R' = (CHs ) 3 C. +R3 = (CH2 ) 4 . 

M. p. 8 3-84^ . 
'H-NMR (CDC fis ) : 5 
1. 1 8 (s , 9H) , 1. 62- 1. 9 0 (01, 4 H) . 2. 3 5- 
2.. 8 5 (m . 4 H) , 6. 7 1 (s , 1 H) , 8. 3 3 (d , J = 

1. 5Hz , IH) , 8. 37 (d, J = 2. 6Hz. 1 H) 

8. 4 5 (dd, J =2. - GHz , 1. 5Hz . 1 H) 

[Compound 9a ] 

S t r C4A] ,: R> = C H3 . R^ +R^ - C H = C H - C H = C H. 

R4 ==H 
M. p. 12 6 - 1 27^ 
1H-NMR (CDC5 3 ) : 5 

2. 13 (d. J = l. 5Hz,'3H). 7. 1.0(q, J = l. 5 
Hz , 1H>. 7. 64-7. 7 6 (m . 2H) , 8. 13 -8. - 2 3 

(m , IH) . 8. 4 0-8. 5 2 (m . 4H) 

iCoinpound., 1 Oa } : . . . 

St r C4B3 : R' = (CH3 ) 3 C, R2 = (CH3 ) 2 CH, 

R3 =R4 =R5 

M. p. .1 1 3 -114'C 
'H-NMR (CDC 5 3') : 5 
1. 02, 1. 17 (each d, J =6. 8Hz, 6H), 1. 2 1, 
1. 34 (each s, 9H) , 2. 9 0 - 3. 3 2 (m. 1 H) . 
6. 7 6, 6. 9 7 (each Di, 1 H) , 6. 87, 7. 0 8 (each d. 
J =2. 5HZ.1H) . 7. 28 (dd, J =8. 8Hz , 1. 5Hz, 
IH) 7. 5 7 (dd, 1 = 8. 8Hz , 4. 7Hz, 1 H) , 

9. 0 5 (dd, J =4. 7Hz, 1. 5Hz, IH) 
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5 


CCoflipound 11a] 
















S t r C4 B] : = (CH3 


) 


3 c. 


R3 = 


R^ . 


= R = 


= H 




M. p. 1 6 9. '5-1 7 0. 5'V 














10 


»H-NMR (CDC 53 ) : (5 
















1. 2 0 (s , 9H) , 1, 3 4 (s 


t 


9H) 


, 6. 


82 


(d , 


J = 




2. 6 Hz , IH) , 7, 0 4 (d , 


J 


= 2. 


6 Hz 


, IH) , 




75 


7. 2 7 (dd. J =8. 6Hz , 1. 


5 Hz , 


1 H) 


, 7 


. 56 


(dd, 




J -8. 6 Hz . 4, 6 Hz , 1 H) 




9. 0 2 (dd, . J 


= 4. 


6Hz. 


20 


1, 5Hz , I H) 

• 








c 








CComiwund 1.2 a ] 














25 


S t r C4C3 : R' =R2 = (CH3 
M. p. 16 8. 5-17 IV 
'H-NMR (CDC53 ) : S 


) 


3 c. 


R3 = 


R4 


= R5 


= H 


30 


1. 1 9 (s . 9H) 1. 34 (s 


f 


9H) 


, 6. 


48 


(d . 


J = 




2. 4Hz , 1 H) , 6. 9 4 (dd, 


J 


= 5. 


7 Hz 


. 2 


. 6Hz , 1 




H) , 7. 0 0 (d , -J =2. 4 Hz 


t 


IH) 


. 8. 


7 8 


(dd. 


J = 


35 


2. 6Hz , 1. IHz , IH) , 9 




14 


(dd, J 


= 5 


. 7Hz . 




1. I Hz . 1 H) " 














40 


CCoDipound 13a] 
















S t r C4D] : R' =R2 = (CH3 


) 


3 c. 


R3 = 


R'^ 


= R5 


^H 




M. p. 14 8-1 50'C 














45 


'H-NMR (CDC £3 ) : S 
















1. 1 9 (s , 9H) . 1. 3 2 (s 


f 


9H) 


, 6. 


63 


(d , 


J = 


50 


2. 7Hz , 1 H) . 7. 0 8 (d , 


J 


= 2. 


7 Hz 


, IH) . 






7. 12 (t , J==5. IHz , IH) 














8. 7 5 (d . J = 5. IHz . 2H) 













55 
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CCoinpQund 14a]) 










S t r C4 E3 : R' =R2 = (CH3 ) 


3 c. 








R3 =R4 =R5 ==H 










M. p. 1 16. 5-117. 5'C 










'H-NMR (CDC 53 ). : (5 










1. 2 6 (s , 18H> . 6. 8 0 (s 


. 2H) , 






. 6. 9 6 (dd, J = 6. 4Hz , 1. 1 Hz . 


IH) 


t 




8. 6 8 (d . J = 6. 4Hz . 1 H) 










9. 08 (d , J = 1. 1 Hz . 1 H) 










CCooipound 1 5a 3 










S t r C4F] : R\=R^ = (CH3 ) 


3 c, 








R3 =R4 =R5 =H 










M. p: 14 2-14 3^ 










'H-NMR (CDC £ 3 ) '-6 










1. 2 1 (s . 9H) . 1. 34 (s . 


9H) 








6. 6 5 (d , J =2. 6Hz , 1 H) 


, 7. 


03 


(d . 


J =2. 6 


Hz . IH) , 8. 3 6 (s . 2H) , 


9. 0 6. (s 


. IH) 


[Compound 1 6 a 3 










S t r C4A] : R' =R2 = (CH3 ) 


3 c. 


R3 = 




= H. 


R5 =5-CH3 










M. p. 10 0-101. 5V 










'H-NMR (CDC 53 ) : <5 










1. 2 2 (s . 9H) . 1. 3 3 (s , 


9H) 


, 2. 


6 1 


(S.3H) , 


6. 9 9 (d , J =2. 6Hz . 1 H) 










7. 04 (d , J =2. 6Hz , 1 H) 


, 8. 


34 


(s , 


2H) 
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5 


CCoinpound 1 7a 3 










S t r C4 B3 : R' =R2 = (CH3 ) 3 


c, 


R3 = 


R* =^H. 




R5 =6-CH3 








10 


M. p. 1 57. 5-1 5 9. 5V 
'H-NMR (CDC53 ) : 6 










■ 1. 2 1 (S.9H) , 1. 3 3 (S.9H) 


' 2 


. 7 4 


(s, 3H) . 


15 


6. 9 2 (d. J = 2. 6HZ.1H) , 7. 


0 3 


(d . J 


= 2. 6Hz. 1 H) 


20 


7, 18 (d. J-8. SHz.lH) . 7. 


4 1 


(d. J 


= 8. 8HZ.1H) 




CCoinpound 1 8a ] 










S t r C4D] : R' =R2 = (CH3 ) 3 


C. 


R3 = 


R4 =H, 


25 


R5 =4-CH.3 
M. p. 1 1 7: 5-1 1 9. 5V 
'H-NMR (CDC 53 ) : (5 








30 


1. 19 (S.9H) ,1.31 (S.9H) 


, 2 


.56 


(S.3H) , 




6. 6 7 (d. J =2. .4HZ.1H) . 6. 


97 


(d. J 


= 5. IHz. IH) 


35 


7.' 0 7 (d. J =2. 4 Hz, 1 H) , 8. 


58 


(d. J 


= 5. IHz.lH) 




CCoDipound 19a] 








40 


S t r C4A] : R' =R2 = (CH3 ) 3 

R5 =5HQ> 

M. p. 16 9-1 7 or 


c. 


R3 = 


R'^ =H. 




'H-NMR (CDC23 ) : S 








45 


1. 24 (s,9H) , 1. 34 (s,9H) 


. 7. 


07 


(S.2H) . 




7. 45-7. 60 (in.3H> , 8. 00 


-8. 


17 


(D1. 2H) . 


50 


8. 5 1 (d. J = l. 5HZ.1H) . 
8. 9 3 (d.J = l. 5HZ.1H) 









55 
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iCoinpound 2 0 a J 






S t r C4A} : R' =R2 == (CH3 ) 3 C, R^ 


= R^ =H, 




R5 =5-COOCH3 






M. p. 14 2. 5-14 3. 5-C..(decoinp. ) 






'H-NMR (CDC53 ) : 5 






1. 2 3 (broad s , 9 H) , 1. 3 1 (broad s 


, 9H) . 




4. 0 6 (s , 3H) . 6. 7 5 (broad s . 1 H) , 




7. 0 0 (broad s , 1 H) , 8. 4 7 (d , J = 


= 1. 3 Hz. 1 H) , 


9. 19 (d , J = 1. 3 Hz , 1 H) 






[Compound 2 1a] 






S t r L4BJ ; R' =R2 = (CH3 ) 3 C, R^ 


= R^ =H, 




R^" =6 — COOCH3 






M. p. > 1 8 9. 5 C (decomp. > 






1XJ NIK/TTS t T\ n ^ 

'xi — JNMKCt-'iJCvs) :. 0 






1. 1 y \,Droaa s , y ii^ , 1. 3 j5 (.broad s 


, 9H) , 4. 


0 9 


(s , 3H) , 6. 7 8 (broad s , 1 H) , 7. 


0 2 (broad s 




IH) . 7. 3 6 (d , J = 9. OHz , 1 H) , 


8. . 2 5 (d , 


J = 


9.- OHz , - IH) - ■ 






[Compound 2 2 a 3 






S t r [4 F] : R> =R2 = (C H3 ) 3 C, R^ 


= R'^ =H, 




R5 =4-NH2 






M. p. 2 12. 5-2 14. 5°C (decomp. ) 






'H-NMR (CDC53 ) : (5 






1. 26 (s , 9H) , 1. 34 (s . 9H) , 5 


. 4 5 (broad 


s , 


2 H) , 6. 9 8 (d . J = 2. 6 Hz , 1 H) , 


7. 0 3 (d , 


J = 


2. 6Hz . IH) , 7. 7 0 (s , 1 H) . 8. 


4 4 (s . 1 H) 
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5 


CCoDipound 2 3a] 








S t r C4A} : R' .= R2 = (CH3 ) 


3 c, 


R3 =R4 




R5 =6-OCH3 






10 


M. p. S0-82°C 
'H-NMR (CDC 3 ) -6 








1. 24 (s 9H) . 1. 34 (s , 


9H) 


, 3. 9 7 (S.3H) , 


15 


7. 0 4 (d , J = 2. 6 Hz , 1 H) 


. 7. 


1 0 (d , J =2. 6 


20 


Hz . IH) . ' 7. 9 3 (s , IH) , 


8. 0 8 ,(s , IH) 




CCoin pound 2 4a] 








S t r C4B] : R' =R2 = (CH3 ) 


3 c. 


R3 =.R4 


25 


R5 =6-OCH3 
M, p. 13 7. 5-13 
'H-NMR (CDC 53 ) ■ S 






30 


1. 2 3 (s . 9H) . 1. 3 3 (s , 


9H) 


, 4. 16 (S.3H) , 




7. 01 (d . J=2. 6Hz ; IH) 


, 7. 


0 6 (d , J =2. 6 


■ 


Hz . IH) , 7. 0 6 (d . J =9. 


2 Hz 


. IH) , 


35 


7. 2 6 (d , J =9. 2Hz , IH) 








CCoDijpound 2 5a 3 






40 


S t r C4A3 : R' =R2 = (C H3 ) 
R5 = 6 -C C 


3 c. 


R3 =R4 =H, 


45 


M. p. 7 6-7 8''C 








'H-NMR (CDC53 ) : S 








1. 2 4 (s , 9H) . 1. 3 3 (s , 


9H) 


, 6 . 9 6 (d . J = 


50 


2. 5Hz , IH) , 7. 0 0 (d . J 


= 2. 


5Hz . IH) , 




8. 3 3 (d , J =0. 5Hz . 1 H) 


. 8. 


4 1 (d , J =0. 5 




Hz . IH) 







55 
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CCompound 2 6a 0 








S t r C4 B] : R« =R^ = (CH3 ) 


3 c, 


R3 =.R4 =H, 




R5 =6-C5 








M. p. 17 0 - 1 7'2V 








'H-NMR (CDC 5 3 ) : 0 








1.2 2 (s . 9H) , 1. 3 3 (s . 


9H) 


. 6. 8 9 (d , 


J = 


2. 6Hz . 1 H) , 7. 0 1 (d . J 


= 2. 


6Hz , IH) , 




7. 2 5 (d , J = 9. OHz , 1 H) 


, 7. 


5 7 (d . J = 9 


. 0 


Hz . 1 H) 








[Compound 2 7a 3 








S t r C4CJ : R' =R2 = (CH3 ) 


3 c. 


R3 =H, 




R^ =3-C2, R5 = 


6-C5 




M. p. 188. 5-19 0. 5r 








'H-NMR (CDC 53 , 5 or) : 6 








1. 2 8 (s , 18H). 6. 6 6 (broads 


, 2H) , 




6. 8 9 (s , IH) 








CCompound 2 8 a 0 








S t r C4 B] : R' =R2 = (CH3 ) 


3 c. 


R3 =R4 




R5 =5_OC2 H5 








M. p. 108-1 lOV 








'H-NMR (CDCfis ) : S 








1. 2 3 (s . 9H) , 1. 3 3 (s . 


9H) 


, 1. 47 (t . 


J = 


7. OHz . 3H) , 4. 60 (q . J 


= 7. 


OHz . 2H) , 




6. 9 9 (d . J =2. OHz . 1 H) 


. 7. 


0 3 (d , J = 9 


. 0 


Hz . 1 H) , 7. 0 4 (d . J =2. 


OHz 


. IH) , 7. 2 5 


(d . J = 9. OHz . IH) 
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CCoDipound 2 9a] 
S t r C4E3 : R' =R^ = (CK3 ) 3 C, =R4 =H, 
R5 =6-C 

not isolated 

CCompound 3 0a] 
Str C4D] : R' =R2 = (CH3 ) 3 C, R3 =H, 
R4 =4_CH3 , R5 =6-CH3 

not isolated 

CCompound 3 1a] 
Str C4D] : R« =R2 =R3 =CH3 . 

R^ =R5 =H 
M. p. 114-1 1 5V 

'H-NMR (CDC53 ) : (5 

1. 93 (.(d , J -1. 3Hz . 3H) 

2. 08 (d like, J = 1. 0 Hz , 3 H) 
2. 29 (d like, J = 1. OHz. 3 H) 

6. 5 2 (q , J = 1. 3Hz , 1 H) 

7. 10 (t . J = 5. OHz , IH) 

8. 7 2 (d , J = 5. OHz . 2H) 
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T a b 

R' 




CI CJ- 



1 e 2 




R3 H 
CI B] 



R' 




R3 H- 
. CID] 




C 1 E] 




R3 =R4 ==R5 =H 



CConipound 13 

S t r CIA] : R' =R2 = (CH3 ) 3 C, 
M. p. 17 5. 5-1 7 6r 
'H-NMR (CDC 5 3 ) : 5 

1. 4 5 (s. 1 8H) . 5. 1 5 (s. 1 H) . 6. 5 3 (broad s. 1 
H) , 7. 14 (S.2H) , 7. 88 (d.J=3Hz.lH) , 8. 03 
(dd, .J = 3Hz. IHz.lH) , 8. 0 9 (d. J = 1 Hz.^l H) 
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CCompound 2] 

S t r CIA] : R' =R2 = CH3 , =R^ =R= = 

H (hydrochloride ) 
M. p. 1 1 3-1 14'C (decoinp. ) 
'H-NMR (DMS 0-d 6 ) : <5 

2. 1 6 (s , 6H) , 7. 18 (s . 2H) , 7. 8 1 (broad d. 
J =4 Hz. IH) , 8. 0 9 (broad d , J =4 Hz, 1 H) . 
8. 2 1 (broad s , l .H) 



• CCompound 3] 

S t r CIA] : R' =R2 = (CH3 ) 2 CH, 

R3 =R4 =R5 =H 

M. p. 2 0 2-2 0 3'C 
'H-NMR (CDC53 +CD3 OD) : 6 

1. 2 4 (d, J=6. 8Hz . 12H), 3. 29 (septet, J = 
6. 8Hz , 2H) . 7. 0 7 (s , 2H) , 7. 7 9 (d , J = 

2. 6Hz„ IH). 8. 0 0-8. 0 6 (di , 2H) 



CCompound 4 ] . 

S t r CI A] : R' = (CH3 ) 3. C. R^ = (CH3 ) 2 CH. 

R3 =p.4 =R5 =H 

M. p. 1 9 1-1 93^ 

'H-NMR (CDC53 +CD3 OD) : 6 

1. 2 5 (d , J =6. 6Hz . 6H) . 1. 4 2 (s . 9H) , 
3. 17 (septet. J =6. 6 Hz . 1 H) , 7. 12 (s.2H)., 

7. 84 (d . J = 2. 9Hz . IH) . 

8. 0 2 (dd, J =2. 9Hz . 1. 5Hz . IH) , 
8. 0 9 (d . J = l. 5Hz . IH) 
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fPnniDniinri S1 




S t r CI A] . : R' =R^ = (CH3 ) 3 C, 




R2 =R5 =H 




M. p. 24 8-2 4 8. 5"'C 




'H-NMR (CDC53 +CD3 OD) : 6 




1 3 2 (s , 9 H) . 1. 3 4 (s , 9 H) , 6. 8 6 


(s. IH) . 


7 0 1 (s , 1 H) , 7. 7 2 (broad s , 1 H) . 




7 8 3 (d, J=3Hz, 1 H) , 8. 0 1 (broad d 


. J=3Hz. 


1 H) 




rComDound 61 




S t r CIA] : R' =R2. = R3 =CH3 , R^ =R^ = 


H 


M. p. 22 1-223°C 




iR-NMR (DMSO-d s ) : 




2. 0 1 (s . 3H), , 2. 1 3 (s , 6H) , 6. 8 3 


(s. IH) , 


7. 7 2 (d , J =2. 6Hz, 1 H) , 7. 84-7. 


9 5 (di , 


2 H) , 8. 0 2 (s , 1 H) , 8. 4 2 (s , 1 H) 




rConiDOund 70 




S t r CIA] : R' =CH3 . R^ +R^ = (CH2 ) 4 








M. p. 2 1 1-2 1 2°C 




'H-NMR (DMSO-d s ) : <5 




1. 35- 1. 9 5 (in , 4H) . 2. 1 2 (s , 3H) 


, 2. 19- 


2. 7 5 (in , 4 H) . 6. 8 7 (s , 1 H) . 7. 7 1 


(d . J - 


2. 2Hz . IH) , 7. 8 8 (s . 1 H) . 7. 7 5- 


8. 0 7 


(m , 2H) , 8. 24 (s . IH) , 
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CCompound 8] 

S t r CIA:) : R' = (CH3 ) 3 C. R2 +R3 = (CH, ) 4 , 

R^ =R5 =H 
M. p. 26 0-26 2'C 
^H-NMR (DMSO-d 6 ) : S 

1. 34 (S.9H) , 1. 45-1. 90 (in.4H) , 2. 30- 

2. 80 (in.4H), 6. 94 (s.lH). 7. 7 1 (d,J=2. 2 
Hz.lH) , 7. 7 9(s.lH). 7. 90-7. 95 (in.2H). 
8. 3 1 (s. 1 H) 

CCompound 93 

S t r CIA] : R' =CH3 . R^ +R3 = C H = C H - C H = C H, 

R4 =R5 =JJ 

M. p. 2 3 5-2 38°C (decomp. ) 
'H-NMR (DMS 0-d 6 ) 

2. 3 7 (S.3H) . 7. 3 7-7. 5 5 (in.3H) , 7. 7 1- 
7. 99.(in,lH), 7. 79 (d.J-2. 6Hz,lH), 7. 93 
(dd, J=2. 6Hz.l. 5HZ.1H). 8. 05 (d.J = l. 5Hz. 
IH). 8. 19-8. 31 (m.lH) , 8. ,94 (broad s.2H) 
CCompound 103 

S t r C1B3 : R> = (CH3 ) 3 C, R2 = (CH3 ) 2 CH, 

R3 =R4 =R5 =H 
M, p. 15 7-1 58''C 
'H-NMR (CDC53 ) : o 
1. 27 (d.J=6. 8HZ.6H) , 1. 42 (s.9H) , 3. I4 
(septet, J =6. 8Hz. IH) , 6. 9 1 (dd, J = 9. OHz. 
1. 5HZ.1H) , 7. 00 (d.J=2. 6Hz.lH) , 7. 05 (d. 
J =2. 6 Hz.lH). 7. 18 (dd. J =9. OHz, 4. 4 Hz. 
IH). 8. 58. (dd, J=4. 4Hz.l. 5Hz.lH) 

— : Da_ ^ . 
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CCompound 1 ID 




S t r CI : R' =R2 = (CH3 ) 3 C, 




R3 =R4 =R5 =H 




M. p. 1 94. 5-1 9 5. 5V 




'H-NMR (CDC 53 ): 5 




1. 4 4 (s , ISH), 6. 91 (dd. J = 9. 1 Hz . 


1. 3Hz. 


IH) , 7. 1 0 (s , 2H), 7. 16 (dd. J=9. IHz, . 


4. 4Hz . IH) , 8. -5 7 (dd, J =4. 4Hz , 1. 


3Hz , 


1 H) 


- 


CCompound 1 2 3 




St r CI C] : R' =R2 = (CH3 ) 3 C. 




,R3 =R4=R5 =H (hydrochloride) 




M. p-. 24 3. 5-24 7°C (decomp. ) 




'H-NMR (CDC 53 +CD3 OD) :6 




1. 4 4 (s . 18H) . 7. 0 7 (s . 2H) , 7. 16 


(dd. J = 


7. OHz, 3. IHz, IH), 8. 5 6 (d , J =7. 


OHz , 


IH) . 8. 76 (d . J=3. IHz , 1 H) 




{Compound 13] 




S t r CI DO : R> =R2 = (CH3 ) 3 C. 




R3 =R4 =R5 =H 




M. p. 144. 5-14 5'C 




'H-NMR (CDC53 ) ■ S 




1. 45 (s , 18H) , 5. .0 1 (s . IH) , 6. 58 


(t , J = 


5 Hz , 1 H) . 7. 3 2 (s , 2 H) , 8. 3 0 (d , J 


= 5Hz , 


2H) 
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[Compound 1.4 3 

S t r CIE] : R' =R2 = (CH3 ) 3 C, 

R3 =R4 =R5 

M. p. 2 2 0 - 2 2 1 r 
'H-NMR (DMSO-d s ) : 

1. 4 0 (s , 18H) , 6. 6 4 (dd. J = 7 Hz, 1 Hz. 1 H) . 
6. 7 6 (s , IH) . 7. 3 2 (s , 2H) , 8: 12 (d . J = 
7 Hz, IH) . 8. .4 7 (broad d, J ^ 1 Hz . IH) . 9. 1 9 

(s , IH) 

[Compound 15] 
S t r [1 F3 : R' =R^ = (CH3 ) 3 C. 

R3 =R4 =R5 =:H , 

•M. p-. 2 3 3 - 2 3 5'C (decomp. ) 
'H-NMR (DMSO-d e ) : 5 
1/ 3 8 (s . 1 8H) . 6. 7 8 (s . IH) , 
6. 9 2(s. 2H) , 8. 1 7 (s , 1 H) , 8. 37(s.2H), 
8. 4 9 (s , 1 H) ■ 



[Compound. 161- 
S t r [1 A] : R' =R2 = (CH3 ) 3 C, R^ =R^ =H, 

R5 =5-CH3 
M. p. 1 7 2.. 5-1 73. 5°C 

'H-NMR (CDC fi 3 ) : (5 

1. 4 3 (s. 18H) . 2. 4 1 (S.3H) , 5. 11 (s.lH) . 

6. 4 1 (broad s , 1 H) . 7. 1 3 (s , 2H> , 

7. 9 3 (m . IH) . 8. 0 6 (d . J = l. 5Hz . 1 H) 
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CCompound 173 








S t r C1B3 : R' =R^ = (CH3 ) 3 C, R^ 


= R4 = 


H. 




R5 =6 - CH3 








M. p. 2 33-2 35'C 








'H-NMR (CDC 53) ■ S 








1. 44 (s , .1 8H) . 2. 5 5 (s . 3H) , 








6. 8 6 (d , J -9. OHz . 1 H) , 7. 0 6 


(d , J. 


= 9. 


0 


Hz . IH) . 7. 0 8 (s , 2H) 








CCompound 183 








S t r C1D3 .: =R2 = (CH3 ) 3 C, R^ 


= R4 = 


H, 




R5 =4-CH3 








M. p. 15 5. 5-1 5 6. 5°C 








'H-NMR (CDCi23 ) : 5 








1. 4 5 (s , 18H) . 2. 3 6 (s . 3H) , 








4. 9 7 (s , I H) , 6. 5 0 (d , J = 6 Hz 


, IH) 


. 7. 


07 


(broads, 1 H) , 7. 4 0 (s , 2H). 8. 


1 9 (d 


. J = 


6 


Hz , IH) 








CCompound 193 








S t r C1A3 : R' =R2 = (CH3 ) 3 C, R^ 

R^ =5hQ 
M. p.. 189- 19 or 


= R4 = 






^H-NMR (CDC 3 ) : 0 








1. 4 5 (s . 18H) , 5. 13 (s . IH) , 


6. 5 1 


(broad s , 


IH) . 7. 1 9 (s , 2H) . 7. 2 7-7. 5 7 (ra , 


3H) 


f 


7. 7 7-7. 9 9 (ffl , 2H) . 8. 1 9 (d . 


J = 1. 


4Hz 


f 


IH) , 8. 5 1 (d , J = l. 4Hz . IH) • 
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s 


[Compound 2 0 J 








S t r CI A] : R' =R2 = (CHs ) 


3 C, R3 


= R^ =H 


70 


R5 =5-COOCH3 








M. p. 2 0 6-207^ . 








1H-NMR (CD C 3 ) : 






/5 


1. 44 (s 18H) , 3. 96 (s 


. 3H) . 






5. 2 2 (s , I H) , 7. 1 9 (s , 


2H) , 7 


,39 (broad s , 




l.H) . 8. 1 7 (d , j = 1. 3 Hz 


, IH) , 


8. 8 1 (d . J = 


20 


1. 3Hz , IH) 








CCompound 2 1] 






25 


S t r CI B3 : R' =R2 = (CH3 ) 


3 C. R3 


= R4 =H 




RS =6-COOCH3 








M. p: 2 1 5 - 2 1 6r (decomp. ) 






30 


'H-NMR (CDC 23 ) ' S 








1, 45 (s , 18H) , 4. 0 0 (s 


. 3H) . 




35 


5. 2 1 (broad s , 1 H) . 6. 9 4 


(d . J = 


9. 5Hz . 1 H) . 




7, 12 (s.,. 2H) . 7. 8 8 (d . 


J = 9. 5Hz . IH) , 


40 


7. 9 8 (broad s . 1 H) 








CCompound 2 20 








S t r CI F] : R' =R2 = (CH3 ) 


3 C, R3 


= R* =H 


45 


R5 =4-NH2 








M. p. 24 1. 5-24 3. 5^ 








'H-NMR (CDCfis +CD3 CD) 


: 6 




50 


1. 4 2 (s . 1 8H) , 6. 84 (s 


. 2H) . 






7. 8 3 (s . IH) . 8. 10 (s . 


IH) 





55 
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CGompound 2 3] 




S t r CIA] : R' =R2 = (CH3 ) 3 


C, R^ ^R-* =H 


R5 ^6-OCH3 




M. p. 2 2 2 - 2 2 2. 5 "G .(deconip. ) 




iH-NMR (CDCfia ) : <5 




1. 4 5 (s , 18H) , 3. 9 1 (s . 


3H) , 


5. 0 8 (s / IH) . 6. 22 (broad 


s , 1 H) , 7. 17 (s . 


2H) , 7. 5 6 (s . IH) , 7. 6 1 


(s., IH) , 

J 
/ 


CCompound 2 4] 


J 
\ 


S t r CI B) : R' ^R2 ^ (CH3 ) 3 


C, R3 =R4 =H 


R5 =6-0'CH3 CI » 


ly^2fuD!arate} 


M. p. 18 8. 5-18 9°c;(decoDip. ) 




'H-NMR (CDC 5 3 ) : S 




1, 4 0 (s , 18H) , 3. 9 1 (s > 


3H) , 


6. 6 3 (s. 3 H, fumaric acid) , , 6. 


9 4 (d. J = 1 OHz. 1 H) , 


7. 0 9 (d , 1 = 1 OHz , 1 H) . 7 


. 4 6 (s , 2 H) , 


. 8. 6 1 (broad s . 1 H) 




CCompound 2 53 




S t r. CI A3 : R« =R2 = (CH3 ) 3 


C, R2 ^R"^ =h 


^R5 =:=6~-C C 




M. p. 19 1-19 2 0 




'H-NMR (CDC 53 ) : <5 




1. 44 (s , 1 8H) , 5. 1 7 (s , 


IH) , 6. 5 3 (broad s. 


1 H) . 7. 1 3 (s . 2H) , 7. 86 


(s , IH) , 


7\ 9 1 (s , IH) 
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5 





CCoinpGund 2 63 






S t r CI B] : ==R2 = (CHs ) 


3 C, R3 =R4 =H 


TO 


R5=6-C5 






M. p. 2 4 6— 2 4 6. 5^ (decoDip. 


) • 




^H-NMR (CDC53 ) : o 




15 


1.4 4 (s , 1 8H) , 5. 1 7 (broad s , 1 H) , 




A R R Cr\ T = 1 n TTv 1 H 'i 




20 


/ . 1 o vQ f J — 1 U nz , 1 riy , 




25 


Li/ODipouna A i } 


■ 




o L r t ± V-/ J • -tv — ^ XT 3 y 


3 \-/ , x\. xa , 




Xv — D ^ X, t XV 


— CO 


30 


M n 9 1 n — 9 1 1 V 






'H — NMR CCDCPci ) : 8 






1. 4 5 (s , 1 8H,) , 5. 36 (s 


, 1 H) , 


35 


6. 6 9 (s . 2H) , 7. 0 2 (s . 


2H) 




CCompound 2 83 




40 


S t r CI B3 : R' -R2 = (CH3 ) 


3 C, R3 =R4 =H 




R5 =6-062 H5 






M. p. 17 6-1 7 6. 5 r (deeoinp. 


) 


45 


'H-NMR (CDC53 ) : 5 






1. 4 1 (t , J -7. O Hz , 3H) 


, 1. 4 3 (s , 18H) , 




4. 46 (q , J =7. OHz , 2H) 


, 6. 7 6 (d . J - 


50 


. 9. 4 Hz , IH) , 6. 9 9 (d . J 


= 9. 4Hz , IH) , 




7. 0 3 (s . 2H) 





55 
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s 





rComDound 2 9 3 






S t r CI E] : R' =R2 = (CHs ) 


3 C, R3 =R4 =H, 


70 


R5 =6-Ci2 






M. p. 2 3 5-2 3 7''C 






'H-NMR (C D C C 3 ) •■ 6 




75 


1. 4 5 (s , 1 8H) , 5. 2 7 (s 


. IH) , 




6. 5 2 (d. J =0. 9 Hz , 1 H) . 


7. 0 6 (S..2H) . 


20 


7. 4 7 (broad s , 1 H) , 8. 3 7 


(d. J =0. 9Hz , 1 H) 




CCoDiDOund 3 0] 






S t r CI D] : R' -R2 = (CHs ) 


3 C, R3 =H, 


25 


R4 =4-CH3 . R^ 


= 6-CH3 




M. p. 20 7-20 8. 5°C 




'30 


'H-NMR (C D C 5 3 ) : 6 






1. 4 4 (s . 1 8H) , 2. 3 2 (s 


. 6H) , 




4. 9 5 (s , 1 H) , 6. 4 1 (s , 


1 H) , 


35 ' 


7. 0 1 (broad s . I H) , 7. 4 8 


(s , 2H) 




.CCompound 3.1] . - 






S t r CI D] : R' =R2 =R3 =CH 


3 " 


40 


R4 =R5 =H 






M. p. 2 5 4-25 5V 






'H-NMR (DMSO-ds ) : d 




45 ■ 


1. 9 7 (s , 3H) , 2. 10 (s , 


3H) , 




2. 1 1 (s , 3H) , 6. 6 0 (t , 


J =4. 8Hz . IH) 




6. 7 7 (s . I H) . 7. 9 5 (s . 


IH) 


50 


8. 24 (d. J =4. 8Hz , 2H) . 


8. 54 (s . IH) 



55 
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CCom pound 3 2], 








5 


S t r CI A] : R» =R2 = (CH3 ) 


3 C, R3 


= R^ 


= H. 




R5 = 5-CH2 OH 










M. p. 1 7 7 - 1 7 8°C (decoDip. ) 








10 


'H-NMR (CDC53 +CD3 OD) 










1. 44 is ; 18H) , 4. 6 3 (s 


, 2H) . 






75 


7. 1 5 (s . 2H) . 7. 9 6-8. 


1 2 (ffl . 


2H), 






CCooi pound 3 3D 




i 




20 


S t r CI B] : R« =R2 = (CH3 ) 


3 C, R3 


= R* 


= H, 




R5 =6-CH2 OH 










M. p. 226-228'C 








25 


'H-NMR. (DMS 0-d 5 ) . : 5 










1. 4 0 (s . 1 8H) , 4. 5 6 (d 


. J = 5. 


8Hz 


. 2H) , 




5. -3 2 (t. J = 5. 8Hz , IH) , 


6. 59. 


(broad 


s. 1 H) . 


30 


7. 0 2 (d. J =9. 3Hz . 1 H) , 


7. 39 


(d , J 


-9. 3Hz. 




IH) , 7. 4 5 is . 2H) , 8. 7 8 (broad 


s , IH) 



35 ' 

Example 3 4 

Preparation of 2,6-di-tert-butyl-4-(3-pyra2olylannino)phenol (Compound 34) 
40 Step . I 

A mixture of 5.3 g of 2,6-di-tert-buty!-1 ,4-benzbquinone, 2.1 g of 3-aminopyrazole and 16 drops of 
acetic acid was heated with stirring at IICC for 15 minutes. The reaction mixture was cooled to room 
temperature, and then purified by silica gel column chromatography (eluent: diethyl ether- 
45 chloroform = 1:20), giving 5.5 g of 2,6-di-tert-butyl-4-(3-pyra20lylimino)-2,5-cyclohexadien-1-one (Compound 
34a) as a pale red solid. 

Table 3 below shows the structure and properties (melting point and ^ H-NMR spectrum data) of 
Compound 34a. 

50 

Step It 

A 1.5 g quantity of 2.6-di-tert-butyl-4-(3-pyra20lylimino)-2,5-cyclohexadien-l-one (Compound 34a) was 
dissolved in 21 ml.of tetrahydrofuran. To the solution was added a solution of 21 g of sodium hydrosulfite in 
55 63 ml of water. The mixture was stirred at room temperature for 30 minutes, and extracted with ethyl 
acetate. The organic layer was washed with a saturated aqueous solution of sodium chloride, dried over 
magnesium sulfate and concentrated. The resulting crude product was washed with hexane. giving 1.3 g of 
title compound (Compound 34) as a colorless solid. 
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Table 4 below shows the structure and properties (melting point and ^H-NMR spectrum data) of 
Connpound 34. 

5 Examples 35 and 36 

Preparation of Compounds 35 and 36 

Following the general procedure of Step I of Example 34, and reacting each of 2,6-diisopropyl-1 ,4- 
70 benzoquinone and 2-tert-butyl-6-isopropyl-1 ,4-benzoquinone with 3-aminopyra20le, each of the intermediate 
compounds (Compounds 35a and 36a) was prepared. 

Table 3 below shows the structures and properties of the resulting intermediate compounds. 
From each of the intermediate compounds, the title compounds (Compounds 35 and 36) were prepared 
following the general procedure of Step II of Example 34. 
75 Table 4 below shows the structures and properties of Compounds 35 and 36. 



E xample 37 

20 Preperation of 2,3,6-trimethyl-4-(3^pyra2olylamino)phenol (Compound 37) 
Step i 

A 1.62 ml quantity of pyridine was dissolved in 60 ml of dichloroethane. and 0.55 ml of titanium 
25 tetrachloride was added thereto. The mixture was refluxed with heating for 15 minutes. Then, to the mixture 
were added 1.50 g of 2, 3, 5-trimethyl-1 ,4-benzoquinone and 0.83 g of 3-aminopyra2ole, and the mixture was 
refluxed with heating for 2 hours. The reaction mixture was cooled to room temperature and filtered through 
a Celite pad and the insoluble materials were washed there with chloroform. The filtrate was concentrated, 
and the resulting crude product was purified by silica gel column chromatography (eluent: diethyl ether- 
30 hexane = 1:1). giving 0.52 g of 2,3,6-trimethyl-4-(3-pyrazolylimino)-2,5-cyclohexadien-1-one (Compound J 
37a) as a yellow solid. Table 3 below shows the structure and properties of Compound 37a. j 

Step 11. . ' 

55 ■ ' 

Followling the general procedure of Step II of Example 34 and using the above Compound 37a, the title 
compound (Compound 37) was prepared. Table 4 below shows the structure and properties of the title 
compound. 

40 

Example 38-61 i 

Preparation of Compounds 38-61 

45 Following the general procedure of Step I of Example 37 and reacting 2.6-di-tert-butyl-1 ,4-benzoquinone 
with appropriate heteroaromatic amine derivatives, the desired intermediate compounds listed in Table 3 
below as "Compounds 38a-61a" were prepared. Table 3 below shows the structures and properties of the 
resulting compounds. 

From each of the resulting intermediate compounds, the contemplated compounds (Compounds 38-61) 
50 were prepared following the general procedure of Step II of Example 34. Table 4 below shows the i 
structures and properties of these compounds. I 
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Table 3 



R 



^N-A r 
R2 R3 



n 

N 



CCoDipound 3 4 a 3 

S t r : R' =R2 =C (CHa ) 3 . A r = 

R3. = H 
M.p. : 163-16 5"C 
'H-NMR (CDC 3 ) 



N' 
H 



1. 
6. 
7. 
7. 
7. 



2 6 (s, 
23 (d, 
06 (d, 
52 (d. 
60 (d, 



9H) , 
J=2. 
J =2. 
J =2. 
J = 2. 



5 

1. 3 3 (s, 
4Hz, IH) 
6Hz, IH) 
6Hz. IH) 
4Hz, IH) 



9H) 



CCoDipound 3 5a] 
S t r : R< =R2 =CH (GH3 

R3 =H 
M.p. : 127-1 29V 
'H-NMR (CDCfi3 ) : 
1. 1 2 (d,. J=6. 9Hz. 
1. 17 (d. J=6. 9Hz. 
3. 1 4 (septet, d. J = 6. 

6. 27 (d, J=2. 3Hz. 

7. 02 (d. J=2. 6Hz, 
7. 53 (d, J=2. 6Hz, 
7. 63 (d, J = 2. 3Hz, 



) 



A r = 



N 



N' 
H 



6H) 

6H) 

9Hz 

IH) 

IH) 

IH) 

IH) 



2H) 
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CCoDipound 3 6a]) 



70 



S t r : R' = C (CHs ) 3 , A r = 
R2 =CH (CH3 ) 2 . 




N 



R3 =H 

M.p. : 1.4 1-14 2^C 
iH-NMR (CDC 3 ) : <5 
1. 10. 1. 16 (each d, J =6. 8Hz, 6H) 
1. 2 8, 1. 3 3 (each s.. 9H) 
3. 14 (broad septet. J=6. 8Hz, 1 H) 
6. 24. 6. 25 (each d. J=2. 4Hz. 1 H) 
6. 4 3 (broad , 1 H) 

6. 98. 7. 4 7 (each dd. J =2. 6Hz, 1. IHz, 
IH) 7. 08. 7. 6 2 (each d, J=2. 6Hz. 1 H) 

7. 60, 7. 62 .(each d. J =2. 4Hz, l.H) 



[Compound 3 7a] 

S t r : R' =R2 =R3 =CH3 . A r = j! 



M.p. : 1 2 9-1 29. 5"C 
iR-NMR (CDC53 ) : S 

2. 0 1 (d. J = l. 3Hz, 3H) 

2. 07 (d like , J = l. OHz, 3H) 

2. 26 (d like . J = l. OHz. 3H) 

5. 6 3 (broad , 1 H) 

6. 17 (d. J =2. OHz. IH) 

7. 34 (q. J = l. 3Hz, IH) 
7. 61 (d. J=2. OHz, IH) 



30 



55 
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CConipound 3 8a] 
S t r : R' =R2 = 
R3 =H 



C (CH3 ) 3 . A r = 




M.p. : 9 5-9 7'C 

iH-NMR (CDC 2=3 ) : 5 

1. 29 (s, 9H) . 1. 31 (s, 9H) 

3. 93 (s, 3H) 

6. 2 5 (d, J =2. 2H z. 1 H) 

7. 03 (d, J=2. 6Hz. IH) 
7. 36 (d. J=2. 2Hz, 1 H) 
7. 7 9 (d, J =2. 6Hz, 1 H) 



CConipound 3 9a] 

S t r : R' =R2 =C (CH3 ) 3 . A r = 

R3 =H • N 



M.p. : 92-93r 

'H-NMR (CDC 3 ) : 5 

1. 3 0 (s, 9H) , 1. 3 3 (s, 9 H) 

3. 9 1 (s, 3H) 

5. 98 (d. J=2. 2Hz. 1 H) 

7. 0 1 (d, J =2. 6Hz, IH) 

7. 3 5 (d. J =2. 6Hz, 1 H) 

7. 52 (d. J=2. 2Hz. 1 H) 
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CConi pound 4 0a]. 



R' =R2 =C (CH3 ) 3 , Ar= I ^ 
R3 =H ^ '"^N" \CH2 ) 2 CH3 

Form : oil 
'M-NMR (CDC53 ) : S 

0. 95 (t. J =7. 3Hz, 3H) 

1. 29 (s, 9H) . 1. 3 1 (s, 9H) 
1. 74-2. 18 (m, 2H) 

4. 08 (t, J = 6. 9Hz, 2H) 

6. 2 6 (d. J=2. 3Hz, IH) 

7. 04 (d, J =2. 6H z, 1 H) 
7. 38 (d, J =2. 3H z, 1 H) 

7. 81 (d, J=2. 6Hz, IH) 

CCoinpound 4 1 a !) 

S t r : - 

=R2 =C (CH3 ) 3 , A r =1" ^.T 
R3 =H N-^ 

F orm : oi 1 ' ' _ . 

" " " (CH2 ) 2 CH3 

'H-NMR (CDGC3 ) ■ S 

0 9 1 (t, J =7. 4 Hz, 3H) 

1. 30 Cs, 9H) . 1. 34 (s. 9H) 
1. 67-2. 11 (m. 2H) 

4. 23 (t, J=7. OHz, 2H) 

5. 96 (d, J =2. OHz, 1 H) 

6. 99 (d, J =2. 6Hz, 1 H) 

7. 36 (d, J=2. 6Hz, 1 H) 

7. 53 (d, J=2. OHz. 1 H) 
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CCooi pound 4 2a] 



S t r : 

Rt =R2 ==c (CHs ) 3 . Ar=]j 



3 



R3 =H N 

I 



CH 



M.p. : 1 5 6 - 1 5 7'C 
iR-NMR (CDC53 ) : 5 

1. 32 (s, 9H) , 1. 34 (s, 9H) 

3. 96 (s, 3H) . 6. 27 (s. 1 H) 

7. 0 3 (d, J =2. 6H z, 1 H) 

7. 3 0-7. 6 0 (m. 4H) 

7. 74-7. 8 5 (m. 2H) 



CCompound 4 3a ■) 
S t r : 
R' =R2 =.C (CH3 ) 3 
R3 =H 

M.p. : 82-8 3'C 
iR-NMR (CDC fi 3 ) : 
1. 3 3 (s, 18H) 

6. 37 (s. IH) 

7. .0 1 (d. J =2. 6Hz. IH) 
7. 36-7. 5 1 (m, 7H) 

7. 7 2 (m. 2H) 
7. 9 0 (m, 2H) 
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• CCoDi pound 4 4 a 3 
S t r : 
Ri =R2 =c (CHa 

R3 =H 



) 3 , Ar= 



Cs Hs OOC 




CHs 



M.p. : 7 2-7 3°C 

'H-NMR (CDCfis ) : <5 

1. 18 (t. J==7. 2Hz, 3H) 

1. 2 0 (s, 9H) , 1. 34 (s, 9H) 

3. 74 Cs, 3H) 

4. 13 (q, j =7. 2Hz, 2H) 

6. 7 1 (d. J =2. 6Hz. IH) 

7. 04 (d, J=2. 6Hz. 1 H) 
7. 93 (s, IH) 



CCompound 4 5a] \ 

S t r : R> =C (CH3 ) 3 , A r = [ 

R3 =M N 



M.p. : 1 7 5 - 1 7 7'C (deconip.) 
^H-NMR (CDC53 ) : 
1. 31 (s, 9H) , 1. 32 (s, 9H) 
7. 04 (d, J =3. OHz, 1 H) 
7. 2 9 (d. J =3. OHz, IH) 
7. 66 (s. 2H) 
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[Compound 4 6a] 
S t r : R' =R2 =C (CH3 
R3 =^H 



A r = 



N 



N 



M.p. : 1 28- 1 3 or 
'H-NMR (CDC 3 )■ : 5 
1. 3 0 (s, 1 8H) , 3. 9 5 (s. 3H) 
7.. 00 (d, J=2. 6Hz. IH) 
7. 2 8 (d, J =2. 6H z. IH) 
7. 4 4 (broad s . 1 H) , 7. 4 7 (broad s 



CH- 



1 H) 



A r = 



CH3 OOC 



[Compound 4 7a] 
S t r : R' =R2 =C (CH3 ) 3 

R3 =H 
F orm : oi 1 

'H-NMR (CDC53 ) ' ^ 

1. 18 (s, 9H) , 1. 33 (s, 9H) 

• 3. 79 (s. 3H) . 6. 63 (d, J=2. 6Hz, 1 H) 
6. 66 (d, J = 5. 2Hz. 1 H) , 7. 09 (d, J = 

2. 6Hz/ IH) . 7. 5 1 (d, J = 5. 2Hz,. 1 H) 



[Compound 4 8a} 
S t r : R' =R2 =C (CH3 ) 3 
R3 =H . 



A r = 



_N 



■ 1 

N 
H 



M.p. : 1 96. 5- 1 98. 5'C 
'H-NMR (CDC 53 ) : 5 
1. 33 (s, 9H) , 1. 34 (s. 9H) 

6. 91 (d, J = 2. 6Hz. IH) 

7. 1 5 (broad s , 1 H) , 7. 3 3 (broad s 

8. 76 (d. J=2. 6Hz; 1 H) ' 



IH) 
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) 



CCom pound 4 9a] 
S t r : R' =R2 =C (CH3 

R3 =H 
M.p. : 88-89. 5r" 
'H-NMR (CDC 53 ) : 5 
1. 32 (s, 1 8H) , 6. 9 9 (d, 

7. 35 (d, J=0. 9Hz, 1 H) 
■7. 72 (d, 1 = 0. 9Hz. 1 H) 

8. 25 (d, J=2. 6Hz, 1 H) 



A r = 



N 



O 



J =2. 6H z. 1 H) 



CCoDipound 5 0a] 

S t r : R' =R2 =C (CH3 ) 3 , A r = 

R3 =H 
M..P. : 134. 5 - 1 3 5°C 
iR-NMR (CDCfis ) : 6 

1. 2 5 (s, 9H) , 1. 3 1 (s, 9H) 

2. 46 (d. J =0. 8Hz, 3 H) 

5. 94 (d like . J.= 0. 8Hz. 1 H) 
7. .00 (d, .J = 2. 6Hz, IH) . 
7. 1 7 (d, J =2. 6Hz. IH) 



CH- 



O 



CCooipound 5 1a 0 
S t r : R' =R2 =C (CH 

R3 =H 
M.p. : 16 0-161 
1H-NMR (CDCfia ) 
1. ,29 (s, 9H) , 
7. 06 (d. J =2. 
7. 72 (d. J = 2. 



A r = 



) 



5*C (decomp. ) 
6 

1.33 (s, 9H) 
6Hz, IH) 
6Hz. IH) , 7. 



■ N 
II 



N' 
H 



78 (s. IH) 
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CCofflpound 5 2a] C H 3 

S t r : R' =R2 =C (CH3 ) 3 . ^ n'^ 



M.p. : 14 3. 5-14 5'C (decoinp. ) . 

'H-NMR (CD C fi 3 ) : 5 

• 1. 3 2 (s, 18H) , 4. 14 (s. 3H) 

6. 97 (d. J = 2. 6Hz, 1 H) 

7. 6 8 (s, IH) , 8.' 2 2 (d. J =2. 6 Hz, 1 H) 



CCompound 5 3a 3 
S t r : R' ==R2 =C (GH3 ) 3 . p=-N 
R3 =H A r = 



^ N CH3 
M.p. : 5 6. 5-5 8. 5^ 
iH-NMR (CDC53 ) : <5 
1. 30 (s, 9H) . 1. 32 (s, 9H) 
4. 23 (s, 3H) . 7. 0 1 (d, J =2. 6Hz. 1 H) 

7. 5.9 (s. IH) . 7. 74 Cd.. J=2. 6Hz.. lH) 

[Compound 5 4 a ] j^j jvj 

S t-r-:R« =R2 =€ (CH3 > 3 . Ar= 1^ J) 

R3 =H N 

H 

M.p. : 1 9 0- 1 9 1"C (decomp. ) 
1H-NMR (CDCfis -t-CD3 OD) ' S 
1. 28 (s, 9H) ,1.30 (s, 9H) 
6. 98 (d, J =2. 5Hz, 1 H) 

8. 07 (d. J=2. 5Hz, 1-H) . 8. 12 (s, 1 H) 
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CConi pound 5 5a 3 



N 



N 



N 



S t r : R' =R2 =C (CH3 ) 3 . A r = 

M.p. : 187-188^ ' 
'H-NMR (CDC 5 3 ) • S 
1. 27 (s. 9H) , 1. 33 (s. 9H) 

6. 89 (d, J =2. 9Hz, IH) , 

7. 09 (d, .J=2. 9Hz, 1 H) , 8. 32 (s. 2H) 

[Compound 5 6a 3 

S t r : R' =R2 =C (CH3 ) 3 . A r = 

R3 =H 
M.p. : 1 5 0-1 52°C 
'H-NMR (CDC 5 3 ): 5 
1. 2 9 (s, 9H) ,1.34 is, 9 H) 
J=2. 7Hz. IH) . 7. 39-7. 67 (m, 3H) 
^7. 6 0 (d, J=2, .7,Hz. 1 H). , 

8. 1 5-8. 39 (m. 2H) 




7. 02 (d, 



CCoDipound 5 7 a J jvj jvj 

S t r : R' =R2 =C (CH3 ) 3 , A r = ^ Jj 

R3 =H ^ 
M.p. : 1 33. 5-1 3 5. 5V . 
1H-NMR (CDC 3 ) : <5 
1. 2 8 (s, 9H) , 1. 3 3 (s. 9H) 

6. 98 (d. J=2. 6Hz, 1 H) 

7. -51 (d. J=2. 6Hz. IH) . 9. 10 (s, 1 H) 
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CCooipound 5 8a] 
S t r : R' =R2 =C (CHs 

R3 =H 
M.p. : 1 2 5- 1 27r 

'H-NMR (CDC 2 3 ) 

1. 28 (s. 9H) , 1 

2. 78 (s. 3H) , 6 



•N 



A r = 



CH: 



6 . 

32 (s. 
96 (d, 



9H) 
J =2. 



6Hz, IH) 



7. 57 (d, J=2. 6Hz, 1 H) 



CCompound 5 9 a 3 
S t r : R' =R2 =C (CH3 ) 3 
R3 =H 

M.p. : 13 2. 5-1-34. 5V 
1H-NMR (CPC53 ) : 6 
,1. 2 1 (broad s , 9 H> . 1. 
6. 6 7 (broad s , 1 H) , 7. 

8. 66 (d, J =2. 3Hz, 

9. 1 1 (d. J =2. 3Hz, 



Ar= N 



N 



N 



3 3 (broad s 
1 0 (broad s 
IH) 
IH) 



9H) 
IH) 



N 



A r = 



N' 



N 



CH3 
CH3 



CCompound 6 0a] 
S.t r : RJ =R2 ^.C (CH3 )-3 

R3 =H 
M.p. : 1 3 5- 1 37'C 
'H-NMR (CDC fi 3 ) ■ S 
1. 21 (s, 9H) . 1. '33 (s, 9H) . 2. 59 (s, 
3H) , 2. 7 3 (s, 3H) . 6. 8 3 (d. J=2. 6Hz, 
IH) . 7. 10 (d, J=2. 6Hz, 1 H) ____ 



CCompound 6 1a] 
S t r : R' =R2 =C (CH3 ) 3 
R3 =H 
not isolated 



A r = 



H- 
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Table 4 



R 



1 



H O N H - A r 



r: 



R3 



CCoDipound 3 4] 

S t r : R' =R2 =C (CH3 ) 3 

R3 =H 
M.p. : 13 1-133^ 
'H-NMR (CDC fi3 ). : <5 

1. 4 1 ( s , 18 H> . 
" 5. 90 (d, J =2. 4H2, IH) 

6. 5 5 (broad s . 3H) 
. 6.. 9 8 (s, 2H) 

7. 28 (d. J =2. 4Hz, 1 H) 



A r = 



N 



N' 
H 



H 



CConipound 3 53 

S t r : R' =R2 =CH (CH3 ) 2 . Ar = 

R'2 =H 
M.p. : 131-133r- 
'H-NMR (CDC53 +CD3 OD) : 5 
1. 23 (d, J =6. 9Hz. 1 2H) 
3. 2 0 (septet, J=6. 9Hz, 2H) 

5. 94 (d, J=2. 3Hz, IH) 

6. 82 (s. 2H) 

7. 38 (d, J=2. 3Hz. 1 H) 
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[Coin pound 3 60 

S t r : R' =C (CH3 ) 3 , A r = |[ 

R2 =CH (CHa ) 2 . N-" 
R3 =H ^ 
M.p. : 14 3-144., 5"C 
'H-NMR (CDCfia +CD3 OD) : 6 ■ 
1. 23 Cd, J =6. 8Hz, 6H) 
1. 4 1 (s, 9H) 

3. 12 (septet, J=6. 8Hz, 1 H) 

5. 93 (d, J =2. .4Hz, 1 H) 

6. 84 (d, J=2. 6Hz, 1 H) 
6. 90 (d, J=2. ^6Hz, 1 H) 

■7. 37 (d. J=2. 4Hz, IH) 



CCoffl pound 3 7] 

S t r : R» =R2 =R3 =CH3 . A r = 



H 



1 
N 



M.p. : 13 7-137. 5'C (decomp. ) 
'H-NMR (CDCfis +CD3 OD) : 
2. 15 (s. 3H) 
2. 1 9 (s, 6H) 

5. 7 0 (broad s . 1 H) 

6 . .91 ( s . 1 H) 

7. 3 3 (broad s , 1 H) 
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LLOQipouna 3oj 










-I A r 




rlr 

^ N 


p 3 — w 
IN. — xl 






N"^ ^ C H ^ 










'H-NMR (CDC 53 ) ■ S 








1. 42 (s, 18H) 








3. 7 6 (s, 3H) 








4. 7 8 (s , 1 H) 








5. 84 (d. J =2. 3H z. 


IH) 






6. 9 6 (s. 2H) 








7. 15 (d . J = 2. ■ 3 H z , 


-1 TT \ 

1 H) 






Luooipouna d ^7 j 














il 

M 


P 3 — TJ 




1 








CH3 


M n - 1 7 9 — 1 7 
























3. 72 (s. 3H) 








4. 84 (s. IH) 








5.17 (broad s . 1 H) 








5. 90 (d, 1 = 2. OHz. 


IH) ' 






6. 6 9 (s, 2H) 








,7. 40 (d. J=2. OHz, 


IH) 
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CCompound 4 03 
S t r : " 

R« =R2 =C (CH3 ) 3 . A r = 
R3 =H 

M.p. : 1 1 7. 5-118. 5V 



N 



(CH2 ) 2 CH 



'H-NMR (CDC5 3 ) : d 

0. 9 1 (t, J =7. OH z, 3H) 

1. .4 2 (s, 1 8H) 

1. 6 3-2. 15 Cm, 2H) 

3. 92 (t, J =6. 9Hz, 2H) 

4. 74 (s, IH) 

5. 82 (d. J = 2. 3Hz. 1 H) 

6. 98 (s. 2H) 

•7. 18 (d, J =2. 3H z, 1 H) 
CCompound 4 13 



S t r : R' =R2 =C (CH3 ) 3 , A r = 



M:p. : 139. 5-14 ir (decomp. ) <CH2 ) 2 CH3 
'H-NMR (CDC 53 ) : 6 

0. 92 (t, J=7. 4Hz, 3H) 

1. 4 0 (s, 1 8H) 

1. 6 5-2. 0 5 (m, 2H) 

3. 97 (t, J =7. 3Hz, 2H) 

4. 78 (s. IH) , 4. .95 (broads, 1 H) 
,5. 9 0 (d, J =2. OH z, 1 H) 

6. 67 (s, 2H) 

7. 42 (d, J=2. OHz, 1 H) 



R3 = 
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CCoinpound 4 2] 



10 



15 



20 



25 



S t r 



R3 



R2 
H 



= C (CH3 ) 



A r = 



IT 
N 

I 

CH3 



M.p. : 17 9-181'C 
'H-NMR (CDC53 ) : 5 
1.4 1 (s, 18H) 

3. 76 (s, 3H) 

4. 8 3 (s, 1 H) , 5.. 1 2 (broad s . 1 H) 

6. 21 (s. IH) , 6. 75 (s, 2H) 

7. 24-7. 6 2 (m. 3H) 
7. 70-7. 85 (m, 2H) 



30 



35 



40 



45 



50 



CCooi pound 4 33 

S t r : 
R' =R2 =C (GH3 ) 3 
R3 =H 



M.p. : 16 7-168^ 
'H-NMR (CDCfia ) : 
1. 4 3 (s, 18H) 
9 2 (s. IH) 
4 5 (broad s , 1 H) 
28 (s, 1 H) , 6. 



-A r = 




55 



4. 
5. 
6. 
7. 



94 (s. 2H) 



2 5-7. 9.0 (m, 1 OH) 
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CCom pound 4 4] 
S t r : 



C2 H5 OOC 




R« =R2 =.c (CH3 ) 3 . A r = 



M.p. : 1 3 0-1 3 
'H-NMR (CDCfis y 6 

1. 34 (t. J =7. OHz, 3H) 

1. 40 (s, 18H) 

3. 3 9 (s, 3H) 

4. 28, (q, 1 = 7. OHz, 2 H) 

5. 0 6 (s, IH) 

6. 75 (s, 2H) 

7. 4 2 (broad s , 1 H) 
7. 74 (s, IH) 



CCompound- 4 5] - - - - \^ 

S t r : RV =R2 =C (CHs ) 3 . A r = ]]~~ 
R3 =H N 



M.p. : 188-18 9. 5V (decoDip. ) 
'H-NMR (CDC 5 3 ) -6 
1. 40 (s, 18H) 

5. 6 5 (broad s . 3H) 

6. 6 9 (s, 2H) 

7. 4 7 (s, 2H) 



R3 =H 



CH3 
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CCompound 4 6). 
S t r : R' =R2 =C (CHs ) 3 , A r = 

R3 =H • "^N 



N 



M.p. : 1 3 1 - 1 3 3°C CH3 
'H-NMR (CD C 5 3 ) : 5 
1. 40 (s, 18H) , 3. 86 (s, 3H) 

4. 6 6 (broad s , 1 H) 

6. 67 (s. 2H) 

7. 2 2 (broad s , 1 H) , 7. 3 6 (broad s , 1 H) 
CCompound 4 7] 

S t r : R' =R2 =C (CH3 ) 3 . A r = 
R3.=H 

M.p. : 119. 5-12-0. 5^0 CH3 OOC 
'H-NMR (CDC53 ) : 5 
1. 43 (s. 18H) , 3. 86 (s. .3H) 

5. 03 (s, IH), 6. 87 (d. J = 5. 4Hz. 1 H) 

7. 0 1 (s, 2H) . 7. 30 (d. J = 5. 4Hz, 1 H) 

8. 5 4 "(broad s , 1 H) . 

CCompound 4 8] 




S t r : R' =R2 =C (CH3 ) 3 . Ar=^ 

R3 =H . /^N" 

H 

M.p. : 2 7 2-2 7 3'C (decooip. ) 
JH-NMR (CDCfi3 ) ■ 6 
1. 4 1 (s, 18H). 5. 2 3 (broads, IH) 
6. 58 (s, 2H) , 7. 0 1 (s, 2H) 
9. 2 5 (broad s . 1 H) 
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N 



CCoffl pound 4 9] 

Str:R' =R2=C (CH3)3, Ar = 
R3 =H 

M.p. : 16 7. 5^16 9. 5'C (decomp. ) 
'H-NMR (CDC.53 ) : (5 - 
1. 45 (s. 18H) . 6. 87 (d. J = l 
7. 2 2 (d. J = l. IHz. IH) 
7. 23 (s. 2H) 



O 



IHz, IH) 



C (CHs ) 3 , Ar = 



CCom pound 5 0] 
S t r : RV =R2 
R3 =H 

M.p. : 1 9 9-2 0 0°C (deconip. 
■'H-NMR (CDC ^3 ) S 

1. 4 3 (s, 18H) 

2. 3 1 (d, J = lHz. 3H) 

4. 9 2 (s, IH) 

5. 6 6 (d like . J = lHz, 
5: 9 7 (broad s . 1 H ) 7. 



O 



IH) 
0 6 (s. 



N' 



2H) 



CH 



CConlpound 5 1] 

S t r : R' =R2 =C (CH3 ) 3 , A r = 
R3 =H 

M.p. : 1 9 0. 5- 1 9 1. 5'C 
1H-NMR (CDC 12 3 +CD3 CD) ; 
1. 43 (s, 18H) 

6. 9 8 (s. 2H) 

7. 30 (s. IH) 



N 

II 

N 



N' 
H 
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CCompound 5 2] CH 
S t r : R' =R2 =C (CH3 ) 3 . 

=H Ar= jj i>j 

M.p. :207. 5-209. 5°C (decorap. ) 
'H-NMR (CDCfia } : 6 
1. 4 3 (s. 1 8H) . 4. 0 3 (s, 3H) 
4. 84 (s, IH). 5. 9 7 (broads, 1 H) 
6. 84 (s. 2H) , 7. 1 0 (s. IH) 



N 



CCoQi pound 5 3] 

S t r : R' =R2 =C (CH3 ) 3 , 

R3 =H .N^ 

^ N ^CH: 

M.p. : 1-0 5-10 6. 5r 

'H-NMR (CDC53 ) : S 

1. 43 (s. 18H) , 4. 05 (s, 3H) 

4. 84 (s, IH) , 5. 7 0 (broad s , 1 H) 

6. 9 5 (s. 2H)-,--7. -18 (s. -IH) 

CConipound 5 4] N n 

S t r : R' =R2 = C (GHs ) 3 , A r = jj^ J 

R3 =H N 

H 

M.p. : 2 3 3 - 2 3 5'C (decoinp. ) 
'H-NMR (CDC fi3 +CD3 0D> : (5 
1. 44 (s. 18H) 

7. 17 (s,. 2H) 
7. 68 (s, IH) 



58 



0 254 259 




CCompound 5 5] 

N N' 

.S t r : R' =R2 =G (CHs ) 3 . .A r = J) 

R3. =H - N 

M.p. : 15 0-151. 5V (decomp. ) ' 
'H-NMR (CDC53 ) : 5 
1. 37 (s, 18H) . 4. 99 (s. 1 H) 
6. 5 1 (s, 2H) , 7. 0 2 (broads, 1 H) 
S. 3 0 (s, 2H) 



CCompound 5 6] 

S t r : R' =R2 =C (CH3 ) 3 / A r = 
R3 =H 

M.p. : 24 0. 5-24 2. 5'C 
'H-NMR (CDC53 +CD3 CD) : 6 

1. 43 (s, 1 8H) , 7. 1 6 (s. 2H) 

7. 3 5-7. 4 9 (m. 3H) 
' 8. 0 9- 8. 2 3 (m, 2 H) 



CCompound 5 7] jvj — isj 

S t r : R' =R2 =C (CH3 ) 3 , Ar= ^ _ Jl 
R3 =H 

M.p. : 2 1 5. 5-2 17. 5^0 
'H-NMR (CDCi23 .+ CD3 CD) :6 
1. 4 5 (s, 18H) 

7. 18 (s, 2H) 

8. 39 (s, IH) 



S 
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CCompound 5 8J jsj n 

S t r : R' =R2 =C (CHs ) 3 . A r = 

R3 =H ■ / S CH: 

M.p. : 23 1-2 32^ 
'H-NMR (C D C C 3 ) •• 5 
1. 47 (s. 18H) , 2. 59 (s. 3H) 
5. 0 4 (broad s , 1 H) 

7. 15 (s, 2H) ' . 



(Compound 5 9} 

S t r : R' =R2 =C (CH3 ) 3 . A r = ^ 



R2 -H /^N 
M.p. : 1 94. 5-1 9 6"C . 
'H-NMR (CDC 5 3 ): 5 
1. 46 (s. 18H) , 5. 09 (s. 1 H) 

7. 4 3 (s, 2H) , 8. 0 6 (broad s , 1 H) 

8. 18 (d, J=2. 3Hz, IH) 
•8. 62 (d, J=2. 3Hz. 1 H) 



CH^ 



CCompound 6 0] vt<^^^s--CH 
S t r : R> =R2 =C (CH3 ) 3 . Ar = 

R^=H An 

M.p. : 243. 5-24 5. 5'C 
'H-NMR (CDCfis ) : 5 

1. 4 6 (s; lSH) . 2. 4 1 (s, 3H) 

2. 54 (s, 3H) ; 4. 9 9 (s, 1 H) 
7. 5 0 (s, 2H) . 7. 7 8 (broad s , 1 H) 



CCompound 6 13 

S t r : R> =R2 =C (CH3 ) 3 , A r = 
R3 =H 

(hydrochloride ) H3 
M.p. : 18 3-185^ (decomp. ) 
'H-NMR (DMSO- ds ) : J? 
1. 33 (s, 18H) . 2. 25 (s, 3H) 

6. 66 (s, 2H) 

6. .89 (d. J=5. 2Hz. 1 H) 

7. 19 (d. J=5. 2Hz. IH) 
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Example 62 

Preparation of 2TN-(3,5-di-tert-butyl-4-hydroxyphenyl)aminopyra2ine-4-oxide (Compound 62) 
Step I 

A , 1.62 ml quantity of pyridine was dissolved in 60 ml of dichioroethane, and 0.55 ml of titanium 
•tetrachloride was added thereto. The mixture was refluxed with heating for 15 minutes. To the mixture were 
added 2.20 g of 2,6-di-tert-butyl-1 ,4-benzoquinone and 1.11 g of 2-aminopyra2ine-4-oxide.,and the resulting 
mixture , was refluxed with heating for 2 hours. The reaction mixture was cooled to room temperature and 
filtered through a Celite pad, and the insoluble materials were washed there with dichloromethane. The 
filtrate was concentrated and the resulting crude product was purified by silica gel column chromatography 
(eluent: diethyl ether-hexane = 2:3). giving 0.65 g of 2-N-(3,5-di-tert-butyl-4-oxo-2,5-cyclohexadienylidene)- 
aminopyra2ine-4-oxide as a yellow solid. Melting point: 152-153*'C 
^H-NMR (CDCb): 6 

1.23 (s, 9H), 1.32 (s. 9H). 6.82 (d. J = 2.6Hz. 1H), 6.98 (d, J = 2.6H2. 1H), 7.93-7,95 (m, 2H). 8.32 (dd, 
J = 3.5Hz. 1.5H2, 1H) 



Step II 

A 0.50 g quantity .of 2-N-{3,5-di-tert-butyl-4-oxo-2,5-cyclohexadienylidene)aminopyra2ine-4-oxide was 
dissolved in 6 ml of tetrahydrofuran. and a solution of 4.8 g of sodium hydrosulfite in 18 ml of water was 
added thereto. The resulting mixture was stirred at room temperature for 1 hour. The solid precipitated was 
collected, washed with water and then with diethyl ether, and dried. The crude product was recrystalli2ed 
from acetic acid-acetonitrile, giving 0.37 g of the title compound (Compound 62) as a pale yellow solid. 

Table 5 below shows the structure and properties (metling point and ^H-NMR spectrum data) of 
Compound 62. 



Example 63 

Preparation of Compound 63' - - - 

Following the general procedure of Step I of Example 62. and using 2,6-di-tert-butyl-1 ,4-ben2oquinone 
and 3-amino-6-methylpyrida2ine-1^oxide as the starting materials, 3-N-(3,5-di-tert-butyl-4-oxo-2,5-cyclohex- 
adienylidene)amino-6-methylpyrida2ine-1 -oxide. 

The resulting intermediate compound was subjected to the reduction reaction and purification in the 
same manner as Step II of Example 62, giving the compound listed in Table 5 below as "Compound 63" 
was prepared. 

Table 5 shows the structure and properties (melting point and ^H-NMR spectrum data) of Compound 

63. 



Example 64 

Preparation of 2-N-(3,5-di-tert-butyl-4-hydroxyphenyl)aminopyra2ine-1 -oxide (Compound 64). 
Step I 

In 1000 ml of dichloromethane were dissolved 30.0 g of 2,6-di-tert-butyl-4-pyra2inylimino-2,5- 
cyclohexadien-1-one (Compound 1a) and 25.0 g of 70% 3-chloroperoxy benzoic acid, and the solution was 
stirred at room temperature for 15 hours. The reaction mixture was poured into a 5% aqueous solution of 
sodium bicarbonate. The organic layer was separated and the aqueous layer was extracted with dich- 
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10 



25 



30 



35 



40 



45 



50 



loromethane. The organic layers were combined, washed with a 5% aqueous solution of sodiunn bicar- 
bonate and then with water, dried over magnesium sulfate and concentrated. The resulting crude product 
was purified by silica gel column chromatography (eluent: diethyl ether-hexane = 1 :1 ^ diethyl ether -* ethyl 
acetate), giving 9.0 g of 2-N-(3,5-di-tert-butyl-4-oxo-2.5-cyclohexadienylidene)aminopyrazine-4-oxide (the 
same product as prepared in Step t of Example 62) and 1.8 g of 2-N-(3,5-di-tert-butyl-4-oxo-2,5-cycldhex- 
adienylidene)aminopyrazine-1 -oxide. The 1 -oxide has the following properties. Melting point: 1 65-1 67 ""C 
^H-NMR (CDCb): 6 

1.23 (broad s, 9H), 1,33 (broad s, 9H), 6.54 (broad s, IH), 7.16 (broad s. 1H), 8.14 (broad s. 1H), 8.24 (dd. 
J = 4.1 Hz, 0.7Hz, 1 H). 8-29 (d. J = 4.1 Hz. 1 H) 



Step II 

75 From 2-N-(3,5-di-tert-butyl-4-oxb-2,5-cyctohexadienylidene)aminopyrazine-1 -oxide obtained above, the 

title compound (Compound 64) was prepared following the general procedure of Step II of Example 62. 

Table 5 below shows the structure and properties (melting point and ^H-NMR spectrum data) of 
Compound 64. 

20 
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Tab 1 "e 



(CH3 ) 3 c 




N H - a 4 



( C H.3 ) 3 C 



C Com pound 6 2 ] 
0~ 
I 

Str : a A = ^Nt 



M.P. :265. 5-266. 5'C (decomp. ) 
^H-NMR (DMSO-ds ) ' 5 

1 . 3 8 ( s , 1 8 H) . 6. 7 5 ( s , 1 H) 
7. 3 3 (s, 2H) 
■ 7. 56 (dd, J=4. IHz, 1. 2Hz. 1 H) 
7. 64 (d, J = 1. 2Hz, IH) 
7. 9 9 (d, J =4. 1 H z, 1 H) . 
9. 1 1 ( s , 1 H) 



[Compound 6 3 3 



M.P. : 2 5 5 - 2 5 6'C (decomp. ) 

'H-NMR (DMSO-ds ) : <5 

1. 3 9 (s, 1 8H) , 2. 2 2 (s, 3H) - 
6. 6 0 (d. J =8. 7H z, 1 H) 

6. 72 (s, IH), 7. 29 (s. 2H) 

7. 5 2 (d, J =8. 7H z, 1 H) . 

8. 9 4 (s,.lH) . 
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[Coin pound 


6 4] 










5 
















Str : a 4 = 


f 1 
























70 




1 

0" 












M.P. : 2 3 1 


-233 












1 H - NMR 


(DM S 


O - ds 


) : 5 






75 


1. 3 


9 (s. 


1 8H) 


. 6, 


9 9 ( s 


, 1 H) 




7 . U 


9 C s , 












7. 8 


4 (d, 


J =4. 


0 H z 


. 1 H) 




20 


8. 2 


1 (d, 


J = 0. 


7 H z 


. 1 H) 






8. 2 


8 (d d 


, J =4 


. 0 H 


z, 0. 


7 H z , 1 H) 




8. 9 


7 (s, 


1 H) 









Described below are the results of pharmacological test conducted with use of the compounds of the 
invention. 



(1) Anti-inflammatory activity: inhibition of carrageenin-induced paw edema in rats 

The compound was tested for the above activity according to the method of C. A. Winter et al. [Proc. 
Soc. Exp. Biol. Med., 111 , 544 (1962)] using male rats of S.D. strain (170 to 190 g, fasted), five rats in each 
group. 

One hour after the test compound was orally given to the animal. 0.1 ml of 1% carrageenin solution was 
subcutaneously injected into the right footpad. The paw volume was measured 3 hours thereafter, and the 
^resulting -increase in the volume was calculated based on the volume before the injection of carrageenin 
solution. The percent inhibition was determined in comparison with the increase in the control group. 

The results are shown below in Table 6 in which the values in parentheses are dosage of the test 
compounds. 
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Table 5 



Compound Inhibition percent of edema (%) 
No. (mq/kq p>o. ) 



1 


37 


{ 50)' 


4 


39 


( 100 ) 


lo- 


35 


( 25) 


ll 


62 


( 100 ) 


12 


29 


(25) 


13 


41 


( 10) 


14 


30 


( 50 ) 


15 . 


16 


( 100 ) 


* 16 


10 


( 100 ) 


n 


35 


( 25) . 


18 


35 


( 50 } 


22 


32 


( lU U ) 


24 


31 


( 25) . 


25 


15 


(100) 


26 


27 


(100) 


27 


33 


(100) 


28 


33 


(100) 


33 


46 


(100) 


34 


65 


(100) 


39 


46 


(100) 


48 


63 


( 25) 
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-Table 5 (continued) 



Compound Inhibition percent of edema (%)' 
No. ^ (mq/kq p.o, ) 



49 


41 


(100) 


50 


12 


( 50) 


. 51 


42 


(100) 


54 




{ ^ (\(\\ 
( xuu ; 


55 


.23 


(100) 


56 


13 


(100) 


58 


30 


(100) 


59 


37 


( 50) 


61 


25 


( 50) 


64 


31 


( 25) 


Indomethacin 


36 


( 5) 




Preparation Example 1 


Compound 1 




200 mg 


Glucose. 




2 50 mg 


Distilled 


water for injection 


Adequate amount 


Total 




■ 5 ml 



- tn the distilled water for injection was dissolved the Compound 1 and glucose, and the resulting solution 
was placed in a 5 ml ampoule. The air in the ampoule was replaced by nitrogen gas. The preparation was 
sterilized by heating at 121 *'C for 15 minutes, giving an injection solution having the above composition. 
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Prearation Example 2 . 
Compound 1 100 g 

Crystalline cellulose 
(Trademark "Avicel PHlOl" 
product of Asahi Chemical 

Industry Co., Ltd., Japan 40 g 

Corn starch 30 g 

Magnesium stearate 2 g 

Total 172 g 

Hydroxypropyl methyl cellulose 
(Trademark "TC-5", product of 
Shin-etsu Kagaku Kogyo 

Kabushiki Kaisha, Japan) 10 g 

Polyethylene glycol 6000 3 g 

Pigment 0.3 g 

Titanium dioxide 0.2 g 

Water ^ 86.5 g 

Total 100 g 

The foregoing Compound 1, Crystalline cellulose, Corn starch and magnesium stearate were ground 
and formulated into tablets with use of sugar-coated punch having a radius of 8 mm. The resulting tablets 
were coated with a film coating agent consisting of hydroxy propyl methyl cellulose, polyethylene glycol 
6000. castor oil and ethanol, giving film-coated tablets having the above composition. 

Preparation Example 3 

Compound 59 2 g 

Purified lanolin 5 g 

iBleached bees wax 5 g 

White petrolatum 88 g 

Total 100 g 

The bleached bees wax was melted by heating, and thereto were added Compound 59. purified lanolin 
and white petrolatum. The mixture was heated until it became liquid, and then stirred until it solidified, 
giving an ointment having the above composition. 
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Claims 

1. A p-aminophenol derivative of the formula 



70 




wherein: 

'2 RMs a lower alkyl group; 

R2 is a hydrogen atom or a lower alkyl group; 
R3 is a hydrogen atom or a lower alkyl group; or 

R2 and R^ taken together may represent a group -(CH2)i-or a group -CH = CH-CH = CH-: and 
a is a 5-or 6-membered heteroaromatic ring group containing 1 to 3 hetero-atoms selected from the 
group consisting of nitrogen, oxygen and sulfur atoms, or a pyrazine-N-oxide ring, pyridazine-N-oxide 
ring or pyrimidine-N-oxide ring group, wherein each of these heteroaromatic ring groups may optionally 
have 1 to 3 substituents selected from the group consisting of a lower alkyl group, halogen atom, 
phenyl group, lower alkoxycarbonyl group, amino group, lower alkoxy group and hydroxy-lower alkyl 
group, with the proviso that said 5-or 6-membered heteroaromatic ring group is notthiazolyL 
2^ isothiazolyl, pyridyl or 1 ,3.5-triazinyl group; 

or a salt thereof. 

2. A compound as defined in claim 1 which is represented by the formula 
30 r1 



35 




(1-1) 



wherein: 

R\ R2 and R3 are as defined in claim 1; 

A is pyrazinyl, pyrimidinyl, pyhdazinyl, pyrazine-N-oxide ring, pyrimldine-N-oxide ring or pyridazine-N 
oxide ring group; 

R"* is a hydrogen atom, a lower alkyl group or a halogen atom; and 

R^ is a hydrogen atom, a lower alkyl group, halogen atom, phenyl group, lower alkoxycarbonyl group, 
amino group, lower alkoxy group or hydroxy-lower alkyl group; 
or a salt thereof. 

3. A compound as defined in claim 1 which is represented by the formula 




(1-lA) 



wherein R^ and R^ are as defined in claim 2. R2 is a lower alkyl group. R^ is hydrogen atom. A is pyrazinyl. 
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pyrimidinyl, pyridazinyl or pyrazine-N-oxide ring group and R^^ is hydrogen atom, lower alkyi group, 
* halogen atom, amino group, lower alkoxy group or hydroxy-lower alkyI group, or a salt thereof. 

4. A compound as defined in claim 3 which is selected from the group consisting of: 
2,6-di-tert-butyl-4-pyrazinylaminophenol 
2-isopropyl-6-tert-butyi-4-pyra2inylaminophenol 
2,6-di-tert-butyl-4-[(3-pyridaziny[)amino]phenol 
2,6-di-tert-butyl-4-[(6-methyl-3-pyrida2inyl)amino]phenol 
2,6-di-tert-butyl-4-[(6-methoxy-3-pyrida2inyt)amino]phenol 
2,6-di-tert-butyl-4-[(6-ethoxy-3-pyridazinyl)amino]phenol 
2,6-di-tert-butyl-4-[{6-chloro-3-pyridazinyl)amino]phenol 
2,6-dl-tert-butyl-4-[(6-hydroxymethyl-3-pyridazinyl)amtno]phenol 
2,6-dt-tert-butyl-4-[(4-pyridazinyl)amino]phenol 
2,6-di-tert-butyl-4-[(3,6-dichloro-4-pyrida2inyl)amino]phenol 
2,6-di-tert-butyl-4-[(2-pyrimidinyl)amino]phenol 
2,6-di-tert-butyl-4-[(4-methyl-2-pyrlmidinyl)amino]phenol 
2,6-di-tert-butyl-4-[(4-pyrlmidinyl)amino]phenol 
2,6-di-tert-butyl-4-[{4-amino-5-pyrimidinyl)amino]phenol and 
2-N-[(3,5-di-tert-butyl-4-hydroxyphenyl)amino]pyra2ine1 -oxide. 

5. A compound as defined in claim 1 which is represented by the formula 




(1-2) 



wherein; 

and R^ each represent a lower alkyl group; 
R3 is a hydrogen atom or a lower alkyl group; and 

Ar is a 5-membered heteroaromatic ring group containing 1 to 3 hetero-atoms selected from the group 
consisting of nitrogen, oxygen and sulfur atoms or 1 .2,3-or 1 ,2,4-triazlnyl group, wherein each of these 
heteroaromatic ring groups may optionally have 1 to 3 substituents selected from the group consisting 
of a lower alkyl group, phenyl group and lower alkoxycarbonyl group; with the proviso that said 5- 
membered heteroaromatic ring group is not thiazolyl or isothiazolyl group; 
or a salt thereof. 

6. A compound as defined in claim 1 which is represented by the formula 




(1-2A) 



wherein Ri and R^ are as defined in claim 5, R^ is hydrogen atom, Ar' is oxazolyl. pyrazolyl. imidazolyl. 
thiadiazolyl, triazolyl, thienyl or 1,2.3-or 1 ,2,4-tria2inyl group wherein these groups represented by Ar' may 
optionally have lower alkyl or phenyl group as the substituent. 

7. A compound as defined in claim 6 which is selected from the group consisting of: 

2,6-di-tert-butyl-4-[(3-pyrazolyl)amino]phenol 

2,6-di-tert-butyl-4-[(2-methyl-3-pyrazofyl)amino]phenol 

2.6-di-tert-butyl-4-[{2-oxazolyl)amino]phenol 

2,6-di-tert-buty l-4-[( 1 ,2,3-triazol-4-yl)amino]phenol 

2.6-dt-tert-butyl-4-[(l .2.4-tria2ol-4-yl)amino]phenol 
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2,6-di-tert-butyl-4-[(5-methy!-1.3.4-thiadia20l-2-yl)amino]phenot 
2.6-di-tert-butyl-4-[(2-methYl-3-thienyl)amino]phenpl 
2.6-di-tert-butyl-4-[(l,2,4-tria2in-3-yl)ainino]phenol 
• 2,6-di-tert-butyl-4-[(3-phenyl-1 ,2,4-thiadia2ol-5-y!)amino]phenol and 
5 * 2,6-di-tert-butyl-4-[2-(imida20lyl)annino]phenol. 

8. A compound as defined in clainn 1 which is represented by the fornnula 




(1-3) 



wherein and each represent lower alkyi group» R^ is hydrogen atom, and Q is a substituted or 
unsubstituted pyra2inyl or pyrida2lnyl group wherein the substituent Is lower alky! group or lower alkoxy 
group, or Q is 1 ,2,4-tria2inyl group. • 

9. A process for preparing a compound as defined in claim 1 characterized in that: 
(a) for preparing a compound of the formula 



30 

wherein: 

R^ Is a lower alkyI group; 
' R2 is a hydrogen atom or a lower alkyI group; 
R3 is a hydrogen atom or a lower alkyi group; or 

R2 and R^ taken together may represent a group -(CH2)d-or a group -CH = CH-CH = CH-; and — - 
ai is a 5-or 6-membered heteroaromatic ring group containing 1 to 3 hetero-atoms selected from the 
group consisting of nitrogen, oxygen and sulfur atoms, or a pyra2ine-N-oxide ring, pyrida2ine-N-oxide 
ring or pyrimidine-N-oxide ring group, wherein each of these heteroaromatic ring groups may optionally 
have 1 to 3 substituents selected from the group consisting of a lower alkyI group, halogen atom, 
phenyl group, lower alkoxycarbonyl group, amino group and lower alkoxy- group, with the proviso that 
said 5-or 6-membered heteroaromatic ring group is not thia20lyl, isothia2olyl, pyridyl or 1,3,5-tria2inyl 
group; 

a quinone derivative of the formula 



50 




55 

wherein R\ R^ and R^ are as defined above is condensed with a heteroaromatic amine derivative of the 
formula 




(la) 
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HsN-ai (3) 

wherein ai is as defined above, and the resulting condensate is reduced, or 
(b) for preparing a compound of the formula 

r1 



H0-(^ "^NH-gg (Ic) • 

/. \ 3 %D-CH20H)^ 

- R"^ R-^ 

wherein: 

R\ R2 and are as defined above; 

a2 is a 5-or 6-mennbered heteroaronnatic ring group containing 1 to 3 hetero-atonns selected from the 
group consisting of nitrogen, oxygen and sulfur atoms, or a pyrazine-N-oxide ring, pyridazine-N-oxide 
ring or pyrimidine-N-oxide ring group, wherein each of these heteroaromatic ring groups may optionally 
have 1 or 2 substituents selected from the group consisting of a lower alkyi group, halogen atom, 
phenyl group, lower alkoxycarbonyl group, amino group and lower alkoxy group., with the proviso that 
said 5-or 6-membered heteroaromatic ring group is not thiazolyl. isothiazolyl, pyridyl or 1 ,3,5-tria2inyl 
^ group; 

D is a straight-or branched-chain alkylene group or a single bond, and 
m is an integer of 1-3; 
a compound of the formula 




(lb) 



wherein R\ R2,'R3, 02, D and m are as defined above, and R^ is a lower alkyi group is reduced in an inert 
organic solvent with a reducing agent, or 

(c) for preparing a compound of the formula 




(Id) 



wherein: 

R\ R2 and R^ are as defined above; and 

OA is pyrazine-N-oxide ring, pyridazine-N-oxide ring or pyrimidine-N-oxide ring group, wherein each of 
these diazine-N-oxide ring groups may optionally have 1 to 3 substituents st^lected from the group 
consisting of a lower alkyi group, halogen atom, phenyl group, lower alkoxycarbonyl group and lower 
alkoxy group; 
a compound of the formula 
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(5) 



wherein: • 
R\ R2 and are as defined above; and 

as is pyrazinyi, pyridazinyl or pyrinnidinyl group wherein each of these diazine ring groups rriay 
optionally have 1 to 3 substituents selected from the group consisting of a lower alkyi group, halogen 
atonn, phenyl group, lower alkoxycarbonyl group and lower alkoxy group. 
'5 is oxidized with an organic peracid. and then the resulting product is reduced. 

(d) and if desired, the product obtained in the above step (a), (b) or (c) is reacted with an acid to form 

a salt. 

10. A pharmaceutical composition comprising a compound of any of claims 1 to 8 or a salt thereof in 
combination with a pharmaceutically acceptable carrier or excipient therefor. 
20 1 1 , A compound according to any of claims 1 to 8 for use as a medicament. 

12. The use of a compound according to any of claims 1 to 8 or a salt thereof for the manufacture of a 
medicament suitable for treating inflammation. 

13. The use of a compound according to any of claims 1 to 8 or a salt thereof for the manufacture of a 
medicament suitable for inhibiting lipoxygenase. 

25 . - 
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